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INTRODUCTION 

The Kodiak Management Area extends from Imuya Bay on the south to Cape Douglas on the 

north and includes Shelikof Strait and the waters of Kodiak, Afognak, and Shuyak Islands (Figure 

1). The area includes 454 specified salmon streams and lakes. The management area is divided 

into seven districts and 98 statistical areas. The districts and statistical areas are established to 

facilitate specific stock management. 

Five Pacific salmon species are harvested in the Kodiak Management Area. Sockeye salmon are 

economically the most important species followed by pink, chum, coho, and chinook salmon. 

The 1992 catch was 4,167,700 sockeye, 3,310,500 pink, 679,500 churn, 280,100 coho, and 24,299 

chinook salmon. The total harvest was 8,462,100 fish. The 1993 harvest is projected to be 

2,370,000 sockeye, 290,000 coho, 21,575,000 pink, 1,200,500 chum and 21,000 chinook salmon. 

The Alaska Department of Fish and Game assumed the responsibility of managing Alaska's 

salmon resources in 1960. The goal has been to manage the resource for maximum sustained 

yield. Generally, achievement of this goal is accomplished by: 1) setting and implementing 

escapement objectives by system which will produce the greatest number of harvestable fish and; 

2) deriving techniques necessary to assist fishery managers in obtaining escapement goals and 

optimum harvest. Assignment of catch to river system of origin is a prerequisite for evaluating 

escapement objectives and forecasting stock returns. In 1985 an expanded salmon commercial 

catch sampling operation was initiated in the Kodiak Management Area for establishing a data 



base for determining stock contribution levels, evaluating escapement goals, and forecasting. The 

program has continued since with the current emphasis on sockeye salmon. 

GOAL 

Provide improved management of the Kodiak Management Area (KMA) salmon runs. 

OBJECTIVES 

1. Construct accurate brood tables. 

2. Develop accurate run forcasts. 

3. Evaluate escapement goals and accurately define run timing. 

4. Estimate the composition of sockeye stocks harvested in non-terminal (interception) fisheries. 

5. Estimate the contribution of Upper Cook Inlet sockeye salmon to the July fishery within the 

KMA. 

6. Determine the accuracy of recorded fish ticket weights for sockeye salmon. 

TASKS 

1. Collect representative age composition data from selected sockeye fisheries. 

2. Sample selected sockeye catch deliveries for average fish weight. 



SUPERVISION 

Charles Swanton will supervise the catch sampling at the Port of Kodiak, Larson Bay, and Alitak 

Bay. 

PERSONNEL 

Personnel assignments at the Port of Kodiak, Larson Bay and Alitak Bay are defined in Table 1. 

Available permanent and seasonal staff will assist in catch sampling at the Port of Kodiak. 

PROCEDURES 

Ca&h Sampling For Age 

Sockeye salmon catches will be sampled for age by the crew at the Port of Kodiak, Larson Bay 

and at Alitak according to the schedules in Table 2. 

All catch sampling data are to be representative and random. To ensure that this occurs mixed 

loads from non-targeted areas are not to be sampled, and there is to be no pre-selection of fish 

for length, sex, condition, or any other factor. 

To ensure that sockeye samples are not missed, the crews will begin sampling the first day of 

delivery from the designated sampling areas each week (Table 2). 



The standard procedures for collecting and recording salmon age data are defined in Appendix 

A. The accuracy of the data and scale sample quality will be the responsibility of the crew 

leaders. If questions or problems arise, do not hesitate to inquire with your supervisor for 

~ l ~ c a t i o n  or assistance. 

Periodically inseason, the Alitak crew will send their completed (original) opscan forms and scale 

impression acetates to the Kodiak office for final processing. Correspondence should be directed 

to Patti Nelson. The crew leader will notify the Kodiak office by radio that the data are being 

sent, and will maintain a log book of all out-going samples. The original scale cards and copies 

of the opscan forms should be hand carried to town at the end of the season. All scales collected 

by the Alitak crew will be pressed at Lazy Bay prior to being mailed to Kodiak. Additionally, 

all scales collected through 15 July will be aged (by Leslie Scott) before being sent to Kodiak. 

An updated copy of the sampling log (Figure 2) should be sent weekly to the Kodiak office. 

Each crew leader should review the Kodiak Management Plan contained in Appendix B. 

At the end of the season the Alitak crew leader will inventory all gear at the camp and send to 

Kodiak that gear which needs repair. The State rifle is the only equipment that must be returned 

to Kodiak. All other equipment can be locked up on-site. 

Age Determination 

Ageing of scales will be conducted only by certified scale readers. As of 10 June, those certified 

to age scales are: Bruce Barrett, Patricia Nelson, Charles Swanton, and Leslie Scott. 



Weight Sampling 

Sockeye salmon catch deliveries from six tenders will be sampled weekly in July to determine 

average fish weight (Table 2). The total number of fish weighed per sampled tender load will 

be 600. The 600 fish will be weighed and recorded seperately in two 300 fish aggregates. 

(Figure 3). While sampling will be done opportunistically, a reasonable attempt will be made 

to ensure that individual tenders and catch areas are not sampled more than once each week; also 

in sampling, there will be no preselection or bias for or against tenders which are delivexing from 

multiple catch andlor mixed gear type areas. 

A copy of the tender log sheet, listing the fish ticket reciepts for each particualr load sampled, 

will be included with each two-300 fish weight sample. The weekly sampling effort will be 

evenly distributed between the crews operating at the Port of Kodiak, Larson Bay, and Alitak. 



Table 1. Salmon catch sampling crew for Kodiak Management Area, 1993. 

Locat ion Name Title PCN Posit ion Period 

Port of Kodiak C. 0. Swanton FB I1 1273 Crew Leader 9 Jun - 31 Aug 

Ali tak Leslie Scott FB I 1413 Crew Leader 9 Jun - 15 Jul 
Bruce McIntosh FT I11 1594 Crew 7 Jun - 15 Jul 
Bruce McIntosh FT I11 1594 Crew Leader 16 Jul - 31 Aug 

Lu-#on Bay Millie Gray FT I11 1312 Crew Leader 9 Jun - 1 Jul 
Ken Bouwens FT I11 1827 Crew Leader 1 Jul - 31 Jul 
Leslie Scott FB I 1413 Crew Leader 1 Aug - 31 Sep 



Table 2. Sockeye salmon catch sampling schedule for the Kodiak Management Area, 1993. 

SAMPLING AREA SAMPLE 
crew bistrict/~ection Geographic Area Statistical Area season f'req. S i ze' Data Fishery 

Port of Kodiak 

Afognak ~istrict,~ 
Shuyak Is. Section & Point Banks 
NW Afognak Section t o 251-30 through 70 Jul 6-25 WeeklyC 600a Scales Mixed-stock 
SW Afognak Section Raspbsrry Cape 251-10, 20 Jul 6-25 WeeklyC 600 Scales Mixed-stock 

Mainland Districtb 
Dakavak Sac t ion Dakavak Bay 262-10through55 Jul6-25 WeeklyC 600 Scales Mixed-stock 
Outer Kukak Bay Section to 
Hallo Bay Section Cape Douglas 
Big River Section 

Katmai and Alinchak Sections 262-60 through 70 Jul 6-25 WeeklyC 600 Scales Mixed-stock 

Eastside Kodiak District 
Sitkalidak Section Dangerous Cape 258-10 through 53 Jul 6-25 WeeklyC 600 Scales Mixed-stock 

to Cape Kasiak 

KMA a1 1 all Jul 6-25 Weekly. 2- (600 ea) Weights Mixed-stock .......................................................................................................................................... 

A1 itak 
Mainland/Cape Igvak I m y a  Bay to 

Cape Aklek 262-70,80,90,95 Jun 9-Jul 25 Weekly 480 Scales Mixed-stock 

Alitak Bay/Cape Alitak Cape Alitak 257-10.20 Jun 9-Aug 31 Weekly 600 Scales Mixed-stock 

Alitak Bay/Moser Bay Moser/Olga Bay 257-40,41 Jun 9-Jul 15 Weekly 600 Scales Mixed-stock 

Moser/Olga Bay 257-40,41 

S.W. Kodiak/ 
Inner, Outer Ayakulik Red River 

S.W. Kodiak/Halibut Bay Halibut/Gurney Bay 256-30,25 

Jul 15-Aug 31 Weekly 600 Scales Terminal 

Jun 9-Aug 31 Weekly 600 Scales Terminal 

Jul 6-Jul 25 Weekly 600 Scales Terminal 

KMA all all Jul 6-25 Weeklyg 2-(600 ea) Weights Mixed-stock .................................................................................................................................... 

Larson Bay 
N.W. Kodiak/Central Uyak ~ay' 254-*. 
N.W. Kodiak/Central Uganik/Viekoda ~ays' 253-*.* 

Jun 9-Sep 16 Weekly 600 Scales Mixed-stock 
Jun 9-Aug 31 Weekly 600 Scales Mixed-stock 

KMA a1 1 all Jul 6-25 Weeklye 2- (600 ea) Weights Mixed-stock 



Table 2. (page 2 of 2) 

a If the required 600-fish sample is not practical to obtain, reduce sample size to 480 fish. 

The goal is to obtain a 600-fish weekly sample from: (1) NW Afognak and Shuyak Island Sections combined; (2) the SW 
Afognak Section; and (3) the Dakavak Bay to Cape Douglas reach of the Mainland District. When no pure samples are 
available from these areas, a combined Mainland and Afognak Districts 1,200-fish sample should be taken. 

Sample each opening if there is more then one opening per week. 

Exclude fish caught terminally at Thorshiem from the mixed stock sample. However, estimate the number of fish caught 
terminally for each opening; if possible obtain a pure terminal sample (600 fish-ALS) aside from the regular mix-stock 
fishery samples. 

Weekly sampling should include two 600 fish samples (made up of two 300 fish subsarnples). 

Primary sample site is Larson Bay; secondary sample site in Port of Kodiak. 



Figure 1. Kodiak Management Area districts and statistical areas, 1993. 



;igure 2. Alitak catch sampling log, 1993. 
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F i g u r m  3 .  SOCKEYE SALMON WEIGHT SAMPLING RECORDING FORM 

TENDER: CATCH DATES: 

TENDER SHEET ATTACHED: YES or NO 
C i r c l  O n e  

TOTAL (SOCIQRLlb) REPORTED DELIVERY WEIGHT: 

TOTAL (SOCKEYE) REPORTED NUMBER: 

DELIVERY DATE: 

PROCESSING PLANT: 

SAMPLINQ CREW: 

' O b t a i n  2 - 3 0 0  f i sh  samples. 
Specify w o i g h t  unit8 ( p o u n d s ,  kilograuu, o t c . )  

- 

SAMPLE' 

BASKET WEIGHTb 
(CONTAINER, ICE, ETC.) 

1 

TOTAL 

2 

TOTAL 

TOTAL 0 OF 
SOCKEYE 

NET PWIOHT~ 
( F I S H )  

A 

OROSS WK1atITb 
(FISH,  CONTAImR, ETC.) 



APPENDIX A 

Procedures for Sampling Adult 
Salmon for Age, Length, and Sex 



Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, and sex. 

COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A. 1. Similar examples for sampling chinook and coho salmon are shown 
in Appendix A.2. 

Complete each section of the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapement/gear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye and chum scale samples will have only 1 gum card per AWL form as shown 
in Appendix A.1. Coho and chinook samples will use up to four gum cards per AWL form 
as shown in Appendix A.2. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. 



Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered) when sampling sockeye, chum, coho, and 
chinook salmon. 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders res~onsibilitv to make sure that all forms are carefully 
edited before returninn them to your suoervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l and A.2. 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 



Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled, vesseytender 
name, etc. Transfer this same information to the  to^ margin of the AWL. 

SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix AS.) Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest rnrn. Check the calipers periodically to ensure 
measurement accuracy. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all  slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as shown in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7). 

6. When sampling sockeye and chum salmon, repeat steps 1 through 4 for up to 40 fish on 
each AWL form. 



7. When taking multiple scales per fish as with chinook and coho salmon, sample the 
"preferred scale" and scale #2 as shown in Appendix A.6. Scale #2 is one inch to the left 
of the "preferred scale," and is 2 rows above the lateral line. Mount the 2 scales from fish 
#1 over 1 and 11 on the gum card as shown in Appendix A.2. Continue to mount the 2 
scales from fish #2 over 2 and 12, etc. If sampling 3 scales, mount the scales over #1, #11, 
#21, etc. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. It is the responsibility of the crew 
leader to be sure the data has been transcribed correctly and the AWL forms filled 
out completely. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

2. AWLs should be carefully edited. Re-check header information on AWLs; make sure all 
available information is fded in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, f i g  it completely. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

3. Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the 
top right margin. If there is not room on the AWL to completely explain the remarks, use 
a separate piece of paper. 

i 



4. Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the reverse 
of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each 
sample is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common enor occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

11. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Appendix A.3. Assigned port and weir location codes. 

030 - Lazy Bay 
031 - Port of Kodiak 
032 - Pads Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karl& River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
15 1 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix h4. Periods and corresponding calendar dates, 1993. 

Period 

- --- 

Calendar Dates Period Calendar Dates 



Appendix ~ . g  Measuring f i s h  length,  mid-eye t o  fo rk  of  t a i l .  

- MID-EY E TO FORK LENGTH 

Mid-eye t o  f o r k  l e n g t h s  a r e  taken because t h e  l e n g t h  and shape of 
a salmonls  snout  changes a s  it approaches sexual  ma tu r i ty .  The 
procedure f o r  measuring by t h i s  method follows: 

1) P lace  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  with i t s  head t o  
your l e f t  and t h e  d o r s a l  f i n  away from you. 

2 )  The eye should be on t h e  l i n e  p r o j e c t i n g  from t h e  end of 
t h e  meter s t i c k .  Hold t h e  head i n  p lace  with your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p l a c i n g  your 
thumb i n  t h e  f i s h 1  s mouth. 

3 )  F l a t t e n  and spread t h e  t a i l  aga ins t  t h e  board wi th  your 
r i g h t  hand. 

Read t h e  mid-eye fork  length  t o  t h e  nea res t  m i l l i m e t e r .  



Appendix ~ . 6 -  Removal and mounting of the preferred scale. 
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' choice if there are no scales in area A. 
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on the left side of the fish are not good0: 
try the right side- 
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The preferred scale in this diagram is 
solid black- It is located 2 rows up 
from the lateral line0, on a diagonal Place the scale directly over 
from the insertion (posterior) of the the number on the gummed card 
dorsal fin 'back' towards the origin with the anterior portion (arches 
of the anal fin. of the scale pointed toward the 

top of the card. 



Appendix A.7- Scale orientation on the gummed card- 

The scales are all correctly oriented 
on the card in the same direction,, with 
the anterior portion of the scale pointed 
toward the top of the card, 

The scales are incorrectly oriented in 
different directions. This increases 
the time spent to age samples. 
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INTRODUCTION 

In 1993, commercial salmon fisheries in the Kodiak Management Area (Area K) will be managed 
according to a harvest strategy which emphasizes three criteria: 

(1) To ensure that 1993 salmon escapement occurs in the proper magnitude and 
distribution so that the potential for maximum production of future returns is 
established. 

The results of ADF&G's 1993 management activities will directly affect the following future 
commercially targeted returns: 

- 1995 pink salmon 
- 1996 - 1997 coho salmon 
- 1996 - 1998 chum salmon 
- 1M, 1998,1999 sockeye and chinook salmon 

(2) To provide for orderly fisheries on the highest quality salmon by maximizing harvest 
opportunities during each fishing period. 

This requires a species oriented approach. 

- For sockeye and coho salmon from major systems, management emphasizes the use of 
inseason weir escapement data to determine fishing time by geographical area 

- Fishing time on minor sockeye and coho systems without fish weirs is determined by 
ADFBiG's perception of run strength for these systems. 

- Managing pink and chum salmon returns emphasizes using preseason forecasts initially 
to determine fishing time and then adjusting fishing time inseason as the actual run 
strength becomes more apparent. 

(3) To adhere to the biological and allocative requirements of all State Board of Fisheries 
(BOF) Management Plans, in order to ensure that traditional fishing opportunities for 
all commercial gear types and all user groups occur in a manner consistent with the 
criteria identified in (1) and (2). 

This harvest strategy is an overview of how ADF&G expects to manage the 1993 salmon fishery. 
Along with this overview, a basic management chronology (Figure 1) can be used as a guide to 
clarify why inseason adjustments in harvest strategy are needed, as dictated by species specific 
management requirements. For example, sockeye salmon management requires fishing time and 
areas open to fishing be strictly regulated by the sockeye salmon escapement information obtained 
from up to nine salmon weirs. Prorating fishing time for sockeye salmon solely on the basis of 
preseason expectations, other than for the June 9 commercial test fisheries, is not an acceptable 
method of managing Kodiak's sockeye salmon stocks. However, for pink salmon management, 
prorating fishing time based upon preseason expectations is mandatory for prosecuting Kodiak's 
pink salmon fishery successfully. This can be done with little chance of adverse effects on future 
production and is the most acceptable way of managing the harvest of Kodiak's relatively large 



pink salmon returns. Chum and coho salmon require a blend of these two management 
approaches in that both species are initially harvested as bycatch in fisheries where fishing time 
is generally targeted on pink salmon. Targeted management and stock specific fisheries on chum 
and coho salmon requirts proper run strength assessment before these fisheries can occur. This 
requires a combination of both weir and aerial escapement data and assessment of fish "buildups". 
This information can be used, along with inseason assessment of bycatch of these species, to 
determine if the returns can adequately support additional near terminal harvests. 

HARVEST PROJECTIONS 

Initial projections for the 1993 Kodiak commercial salmon fishery are for a harvest of 
approximately 25,294,500 salmon (Table 1). This includes harvests of approximately 21,000 
chinook, 290,000 coho, and 1,200,000 chum salmon. Up to 15,000,000 wild stock and 6,500,000 
Kitoi Bay hatchery produced pink salmon should also be harvested. This could be a record for 
an odd year pink salmon harvest; this good forecast is based on excellent pink fry overwinter 
survival and favorable weather during the spring of 1992 when fry were outmigrating into the 
nearshore ocean environment. Sockeye salmon harvested should only be near 2,200,000 fish. 
This is lower than the harvest of recent years. The relatively weak sockeye forecast is in part due 
to lower than average expected returns to the Ayakulik River and Frazer Lake systems. Both the 
early and late run sockeye fisheries are expected to harvest near 1.1 million sockeye salmon 
(Table 1). 

In 1993, in addition to the pink salmon produced at the Kitoi Bay Hatchery, enhancement projects 
conducted by the Kodiak Regional Aquaculture Association (KRAA) and ADF&G's Fisheries 
Rehabilitation and Enhancement Division (FRED), should contribute to the common property 
fisheries of the Kodiak Area Supplemental production may allow for up to 22,000 sockeye, 
5,000 chum, and 11,200 coho salmon to be harvested (Table 2). 

A good tool for illustrating the timing and magnitude of salmon harvests are projected harvest 
graphs (Appendix A.l - A.3.). A curve can be drawn, based on the historical average cumulative 
salmon catch by date, that is scaled to the current preseason harvest projection. By keeping track 
of the actual salmon harvest by date, and plotting these on the graphs, a comparison of expected 
and actual return can be made. These graphs are used for planning purposes by both ADF&G 
and industry to identify if preseason management or operational strategies need to be modified 
inseason because of unexpected deviations in actual run strength. 

FISHING PERIODS 

All fishing periods will be by emergency order and will generally be based upon inseason 
assessment of actual run strength (Table 3). 



Opening Times 

All regular fishing periods will begin at 12:00 Noon and end at 9:00 P.M., except: 

The Cape Igvak fisheries will usually begin at 12:Ol A.M. and end at 12:Ol A.M. during the 
period of June 6 through July 25. 

The Inner Ayakulik Section fisheries will usually begin at approximately low tide. These 
will be daylight openings, and will be initiated by ADF&G "flare openings". When such 
openings occur, the opening time for the Outer Ayakulik Section may be adjusted to coincide 
with the Inner Ayakulik Section. 

Beginning on August 16, all fishing periods will end at 6:00 P.M. instead of 9:00 P.M. 

Advance Notice for Each Fishing Period 

All advance notice time will be based upon the initial announcements being made on SSB 
frequency 4125 Khz, following the 6:00 P.M. daily marine weather broadcasts. 

For the Cape Igvak fishery, the initial fishing period will have at least a 36 hour advance 
notice. All subsequent fishing periods will have at least 18 hours advance notice, unless it 
is an extension of an ongoing fishing period. 

For the June sockeye fisheries in the Alitak, S.W. Kodiak, and N.W. Kodiak Districts, the 
initial fishing periods will have at least a 42 hour advance notice this includes the normal 
June 9 fishing period for the Alitak and N.W. Kodiak Districts and the approximate June 14 
fishing period for the N.W. Kodiak District. 

All subsequent fishing periods for the Kodiak Area prior to Julv 6 will have at least 18 
hours advance notice. 

For the initial pink/churn salmon fisheries, at least 42 hours advance notice will be 
provided, with the fishery starting at 12:00 noon on July 6. 

All subsequent fishing periods for the Kodiak Area after the Julv 6 fishing period will 
have at least 18 hours advance notice. 

All extensions in fishing time from a previously announced fishing period will have at least 
3 hours advance notice. 

I n  Period Closures 

During the period July 6 through July 25 in period closures of "Seaward Zones" 
designated in the North Shelikof Strait Sockeye Salmon Management Plan may occur. 
Fishers who are fishing in management units covered by this plan are advised that in 



period closures of "Seaward Zones" are possible and that such closures will be 
announced on SSB frequency 4125 at 8:00 A.M., 10:00 A.M., 2:00 P.M., or 6:00 P.M. 
with the effective closure time occurring three hours following the initial announcement 
time. 

Length of Fishing Periods 

Sockeye Salmon 

In general, each fishing period targeting on early and late sockeye salmon runs to all major 
systems will be dependent upon weir escapement counts. This will also apply to those minor 
"weired systems targeted by the commercial fishery. 

The exceptions to this will be the normal June 9 commercial test fisheries in the Alitak Bay and 
N.W. Kodiak Districts. The first period will extend from 12:00 Noon Wednesday June 9 through 
9:00 P.M. Thursday June 10, a 33 hour period. A second 33 hour commercial test fishery will 
occur in the N.W. Kodiak District on approximately June 14 depending upon when this fishery 
can be coordinated with other terminal sockeye fisheries in order to spread the fishing effort. 
Additional fishing time in the Alitak Bay District will depend on the results of the June 9 
commercial test fishery, the ADF&G test fishery, weir escapements and positive buildup trends 
(see Alitak Bay District Management Plan). 

In conjunction with this second commercial test fishing period in the N.W. Kodiak District, will 
be a potential 33 hour fishing period for healthy minor sockeye salmon systems (Afognak Lake, 
Saltery, etc.). Specific management units (sections) open for this fishery will be dependent upon 
the strength of the runs associated with these units. The E.O. announcement for this opening will 
specify which sections are to be opened. 

Fishing periods in the Cape Igvak Section will continue to be in increments of 24 hours running 
from 12:Ol A.M. to 12:Ol A.M.. Fishing time will be dependent upon an evaluation of the 
Chignik System sockeye salmon run, the predominant contributing stock harvested in this section. 
A review of the Cape Igvak management plan listed in this document should clanfy the biological 
and allocative requirements of this plan. For the 1993 season, fishing time will initially be 
allocated in the Cape Igvak Section based upon the criteria listed in paragraph (c) of the plan. 

For most late run sockeye salmon stocks, a portion of the harvestable surplus is commonly taken 
as bycatch during targeted pink salmon fishing periods. Consequently, a "blended" management 
strategy is needed to insure minimum escapements are achieved by species with desired 
escapement requirements not being exceeded. The Westside Kodiak Management Plan provides 
an overview of which salmon stocks and time periods are targeted for management. 



Pink Salmon 

The total 1993 projected pink salmon harvest of 21.6 million fish, which includes Kitoi Bay 
Hatchery's projected contribution of 6.5 million pinks, represents a potential record high harvest. 
Overall, preemergent fry densities from the 1991 brood year were the highest on record for an 
odd year return. Mild spring weather conditions, combined with the overall high live fry 
densities, are the main factors which resulted in the 1993 pink salmon run being forecast at near 
record levels. It should be noted that during the previous three years (1990, 1991, 1992) pink 
salmon returned to Kodiak Area streams at less than forecasted levels. For the 1992 return, poor 
early marine conditions may have been the main factor for the less than expected return. In 1990 
and 1991 there were very low adult average weights, which points to poor ocean rearing 
conditions. If similar marine conditions exist that may have affected the 1990 and 1991 returns, 
the 1993 pink salmon run may be less than projected. For planning purposes the actual harvest 
could approach the lower end of the forecast range of 15 million pink salmon, and may not 
exceed the point estimate of 21.6 million pink salmon. 

The 1993 harvest strategy for pink salmon will emphasize the three management criteria identified 
in the introduction of this document. 

In consideration of the forecasted strength of the 1993 pink return and the expected strong early 
production associated with odd year returns, the 1993 pattern of fishing periods for those 
management units where pink salmon are the targeted management species is expected to 
vary in fishing time from 4-l/2 days per week up to 7 days per week from July 6 through 
approximately August 25. 

Listed below are projected fishing period scenarios which can be used for planning purposes by 
both ADF&G and industry. Chan~es in these scenarios should be ex~ected if significant 
deviations in the actual   ink salmon return occurs. Less fishing time should be expected in 
management units where chum salmon are the targeted management species. 

First Period: 4-112 days (105 hours) - 12:OO Noon July 6 through 9:00 P.M. July 10. In recent 
years this initial fishing period has varied between 2-112 to 4-1/2 days in duration. Due to the 
expected strong early production associated with an odd year return a longer initial fishing period 
is warranted. This period provides harvest data important for early run strength assessment for 
Area K's entire pink salmon run as well as for specific chum salmon stocks. No extensions in 
fishing time based on pink or chum salmon harvests would occur during this period. In 
consideration of the run out tides, closed waters will be increased in the Inner Uganik Bay Section 
beginning with this fishing period. 

Second Period: 4-112 days (105 hours) - 12:OO Noon July 13 through 9:00 P.M. July 17. This 
second period will help ensure that early run pink salmon stocks and several major chum salmon 
stocks are adequately harvested per the stated management goals, and that at least minimum 
escapements are ensured. Assessment of run strength for both species will emphasize harvest 
data. No extensions in fishing time based on pink or chum salmon harvests would occur during 
this period. 



Third Period: 4-1/2 dqvs (105 hours) - 12~00 Noon July 20 through 9:00 P.M. July 24. This 
third period will occur following a two day closure, to allow an influx of pink and chum salmon 
into terminal areas to enhance the build-up of potential escapement fish. This is the first fishing 
period when the combination of harvest and early escapement/build-up information will provide 
the initial indications of actual run strength for major pink salmon fisheries. While no extensions 
in fishing time are expected during this period, the assessment results of this period have 
commonly resulted in reduced fishing time during the fourth period for years of weaker than 
expected pink salmon returns. 

Fourth Period: 4-112 days (105 hours) - 12:OO Noon July 27 through 9:00 P.M. July 31. This 
fourth period is a very critical period in that the peak harvest dates and a fairly accurate 
assessment of total run strength should be evident by period's end. Extensions in fishing time 
commonly occur off of this period during years when the pink and chum salmon returns are equal 
to or stronger than expected. The initial pink salmon opening for the Kitoi Bay Section should 
occur at the beginning of this fishing period. 

Fiffh Period: 4-112 days (105 hours) - 12:OO Noon August 3 through 9:00 P.M. August 7. This 
fifth period should yield the peak harvest date and should be the peak harvest period in 1993, 
provided normal run timing occurs. If preseason expectations appear valid, extensions in fishing 
time could occur in portions of the management area. This period commonly yields the first 
significant announcement of differential fishing time by management unit as heavy production 
areas are targeted for extensions, while moderate or lower production areas are not. Extensions 
in f ~ h i n g  time are not expected for management units located in the N.W. Kodiak District. 

Sixth Period: 4-112 days (105 hours) - 12:OO Noon August 10 through 9:00 P.M. August 14. 
This sixth period should be the first postpeak period and is important from the standpoint that 
renuns to major late production systems should be evident by period's end. Also this is a critical 
period for considering expansions in closed water sanctuaries to enhance escapement levels, and 
to make a final evaluation of run strength to determine if further reductions in fishing time are 
needed for the remaining periods to ensure adequate escapement; a strategy for "topping off" 
escapement for all  systems stems fiom this period. 

Seventh Period: 4-112 days (102 hours) - 12.90 Noon August 17 through 6:00 P.M. August 21. 
This seventh period is when a blended, multi-species management approach is needed for those 
sections where pink salmon were the targeted species for the previous six periods. Emphasis will 
still be on harvest of excess good quality pink salmon and on achieving at least minimum pink 
escapements where applicable. However major concern will be directed toward the run strength 
of late run sockeye and chum salmon. 

Eighth Period: 3-112 days (78 hours) - 12:OO Noon August 24 through 6:00 P.M. August 27. 
This eighth period will be primarily a cleanup period for most pink salmon stocks; all escapement 
requirements should be mostly assured and all excess pink salmon of acceptable quality should 
be available for harvest in near terminal areas where applicable. Again, this period will require 
a major emphasis on multi-species management; it is a critical management period for late run 
sockeye and chum salmon stocks as well as early run coho salmon stocks. 



Chum and Coho Salmon 

A large portion of the 1993 Kodiak churn and coho salmon harvest will occur as bycatch in 
nonterminal locations during fishing periods having fishing time associated with major pink 
salmon fisheries. System specific chum and coho salmon fisheries which occur during the pink 
salmon fishery will commonly result in pertinent management units having less fishing time than 
management units targeting primarily pink salmon stocks. This approach emphasizes the use of 
more terminally located management units for targeted chum and coho salmon management (i.e. 
Inner Kukak Section, Zachar Bay Section, Kizhuyak Section, etc.) 

EMERGENCY ORDER INSEASON ANNOUNCEMENTS 
("GETTING THE WORD") 

Fishing period announcements mas not alwavs be ~redictable because the fishery is managed 
on data evaluation which is compiled daily. Data used to make fishery decisions includes (1) 
escapements via weir counts and/or aerial surveys, (2) harvest trends (total catch and catch per 
unit effort) and (3) information on fish buildups. 

Once enough information has been collected to determine fishing time needed to hamest 
surdus fish an emergencv order and a fishery announcement is "immediatelv" issued in the 
following manner: 

1) A news release is constructed detailing: 
a) The date, time, and number of the emergency order announcement. 
b) The length of the fishing period. 
c) The opening and closing times and dates of the fishing period. 
d) The areas open to fishing. 
e) The areas closed to fishing (those sections not listed as being open). 
f) The location of "closed water" marker adjustments. 
g) Justification for the opening/closing 

2) The news release is posted at the entrance of the Kodiak ADF&G office. 

3) Copies of the news release are made available at the Kodiak office. For after hours 
availability, copies are stored at the main entrance. 

4) The news release is recorded on a 24 hour recorded message phone (Number 486-4559). 

5) The news release is made available to three local radio stations (K.V.O.K., K.M.X.T., and 
K.G.T.L.) to be played by these stations at predesignated times during the day. 

6) The news release is announced over SSB channel 4125 Khz following the marine weather 
broadcasts. Commonly, the first reading of a news release occurs after the 6:00 P.M. 
weather, but occasionally the initial reading comes after the 8:00 A.M. weather broadcast. 



7) The news release is distributed to all processors either by hand, verbally on the telephone, 
by tele-fax, or through the ADF&G recorded message phone; this information is then passed 
along to their respective tenders. 

8) Information on the most current news release or emergency order can also be obtained by 
calling the Kodiak ADF&G office during working hours, or by calling Dave Prokopowich 
(486-6007) or Kevin Brennan (486-6475) after working hours or on weekends. 

9) Copies of emergency orders are mailed to a current listing of required and interested 
recipients. 

10) Many fishers, ADF&G vessels and camps, and Fish and Wildlife Protection vessels use a 
small tape recorder to document the exact wording of each announcement as broadcast. This 
is a prudent thing to do when considering the complicated nature of each announcement. 

NEW REGULATIONS 

There are several new regulations for the Kodiak commercial salmon fishery in 1993, as adopted 
by the Alaska State Board of Fisheries @OF) at a meeting held in Kodiak during January 1993. 
Following is a brief synopsis of the new regulations; a complete copy of all the new regulations 
is currently available at the Fish and Game office. In addition to the regulatory changes listed 
below, the BOF made some modifications of existing management plans and passed into 
regulation two additional plans (see section MANAGEMENT PLANS). The new 1993 
Commercial Salmon Fishing Regulations book for the Kodiak Area may be available soon. 

SAAC 18.200. Description of Districts 

Southeast Afognak Section 

In past regulations a description of the Southeast Afognak Section was accidently omitted from 
the Description of Districts. A legal language was included this year which specifies the 
boundaries of this section as the latitude of Cape Kostromitinof on the north, and a line from 
Head Point on Afognak Island to Dolphin Point and the latitude of Dolphin Point on the south. 

Spiridon Bay and Central Section 

The boundary between these sections was moved slightly to the east to accommodate a traditional 
gillnet site. The boundary in Spiridon Bay had been the longitude of Hook Point, and has now 
moved slightly further into the bay, to 153°46"20" W. longitude. 

Outer Karluk Section 

The southern boundary of this section is the latitude of Pafco Point, however this latitude was 
incorrectly listed in the regulation book. The correct latitude is 56'36'20" N. latitude. 



SAAC 18.201. Seaward Boundary of District (Three Mile Limit) 

According to Title 50, part 674 of the Code of Federal Regulations it is unlawful to engage in 
commercial fishing for salmon in waters seaward of the state (the "three mile limit") territorial 
sea boundary west of Cape Suckling. During the 1993 Board of Fisheries meeting held in 
Kodiak, board members passed regulatory language to clarify the prohibition of salmon fishing 
outside the territorial sea boundary, stating that the seaward boundary of all districts in the Kodiak 
Area will be the temtorial sea boundary as shown on NOAA charts 16580 and 16568. 

SAAC 18.320. Fishing Periods 

To allow for the orderly harvest of sockeye salmon returning fiom the Spiridon Lake stocking 
project a special harvest area has been designated in the normally closed portion of the Spiridon 
Bay Section. Language was added to this section of the regulations to specify that openings will 
be by emergency order only, will only occur during daylight hours, and be a maximum of 6 hours 
in duration. A management plan for this fishery was also approved by the BOF. Due to low 
numbers of sockeye salmon expected to return to Spiridon this year (4,000), and projected fishing 
time of 4 1/2 days per week during the pink salmon fishery, no fishing time is expected to be 
necessary in the special harvest area this year. 

SAAC 18.330. Gear 

In the last regulation book an oversight in editing lead to some confusion about the type of gear 
which could operate in the Alitak Bay District after September 4. The wording mistakenly 
allowed set gill.net gear to fish in the Cape Alitak and HumpyDeadman Sections. This was 
corrected to say that after September 4, salmon may be taken by seine gear in the entire Alitak 
Bay District. 

SAAC 18.331. Gillnet Specifiations and Operation 

Set Gillnet Attachment 

A regulation which would have modified the attachment point of set gillnets in the Moser-Olga 
Bay Section was passed by the BOF, but the Department of Law subsequently disapproved the 
regulation for filing. The attachment for gillnets in the Kodiak Area will remain as has been 
listed in SAAC 18.331. 

SAAC 18.332. Seine Specifications and Operation 

Beach Seine Operation 

Language which clarifies the manner in which a beach seine is operated in the Kodiak Area was 
passed into regulation by the BOF. A beach seine must be set fiom, and hauled back to, a beach, 



or to a vessel anchored to a beach. For beach seines only the shoreward end of the seine or lead 
may be anchored, and an additional anchor may be used to attached the vessel to a beach only 
while retrieving the beach seine. Also it is defined that any ring, strap, purse or tow line may 
only be attached to the corkline of beach seines. As always, one end of the beach seine must 
remain on the beach above the surface of the water at all times during the set, and a beach seine 
has ceased fishing only when all the leadline is out of the water. 

Seine Leads 

Minimum mesh size is seven (7) inches. Language was passed which states that it is illegal to 
use overlapping panels of web in a seine lead. 

SAAC 18.337. Purse Seine Practice Sets 

The BOF has legalized the practice of purse seine practice sets. However to minimize potential 
enforcement problems the time period for making practice sets was limited to June 1 through June 
7, during daylight hours only. Similarly, the locations where practice sets can be made is limited 
to four (4) areas: inside Lazy Bay, inside Larsen Bay, within 1/2 mile of the Sealand dock in the 
city of Kodiak, and within 112 mile of the entrance to the boat harbor in the city of Old Harbor. 

SAAC 18.350 Closed Waters 

Dry Bay 

In order to provide additional protection for local stocks the closed water sanctuary in Dry Bay 
has been changed to al l  water west of 155'44' W. long. This was implemented by emergency 
order during the past two seasons. 

Karluk Closed Water Sanctuary 

Due to the problems encountered in the past with the closed water sanctuary seaward of Karluk 
Lagoon, as currently described in regulation SAAC 18.350., the following closed water sanctuary 
will be in effect, by emergency order, near the entrance to Karluk Lagoon, stream #255-101 
(Figure 2): 

5AAC 18.350 CLOSED WATERS (2) Southwest Kodiak District 
(E) That portion of the Southwest Kodiak District (off of the entrance to Karluk Lagoon 

(stream #255-101)) enclosed bv a line fiom 57'34'28" N. lat., 154'28'18" W. long. to 
57'34'32" N. lat., 154'26'42" W. long. (NOAA Chart #I65982 

Buskin River Closed Water Sanctuary 

The stream mouth of the Buskin River (stream #259-211) has moved considerably over the past 
several years. The markers which were present were not providing adequate protection to salmon 
migrating into the stream. The north shore marker has been moved and an offshore point is 



designated to aid in triangulation of the closed water area The offshore point is at the reef 
directly east of the spit, and may be marked with a buoy. The location of the closed water will 
be described in the first salmon emergency order as follows (Figure 3): 

5AAC 18.350 CLOSED WATERS (6) Northeast Kodiak District 
(E) Buskin River: all waters inside of a line running from a marker on the bluff north of the 

mouth of the Buskin River at a~~roximatelv 57'45'48" N. lat., 152'28'23" W. long. to 
a ~ o i n t  offshore at 57O45'21" N. lat., 152O28'09" W. long. to a marker located onshore 
south of the river mouth at a~~roximatelv 57'45'09" N. lat.. 152O28'39" W. long. 
(NOAA Chart #I65951 

5 M C  18.355. Reporting Requirements 

Beginning in 1993 commercial fishers must report on an ADF&G Fish Ticket salmon kept for 
personal use. New fish tickets will have a specific area for reporting salmon kept for personal 
use, but if an old style ticket is used the number of salmon, by species, taken for personal use 
must be recorded on the ticket. 

MISCELLANEOUS REGULATORY CLARIFICATIONS 

Closed Wafer Adjustments 

As a result of conflicting interpretations of Alaska Statute 16.05.785, failure to remove markers, 
there will be no inseason adjustments of closed waters unless ADF&G personnel will be able to 
remove old markers and install new markers or unless inseason adjustments of closed waters are 
made to a specific stream terminus. All adjustments to closed waters listed in 5AAC 18.350 will 
be made by emergency order. 

Closed Wafer Sanctuaries 

In areas where ADF&G has deployed regulatory markers to establish waters closed to fishing, a 
straight line closure is in effect provided that no portion of that line is less than 500 yards from 
the seaward extremities of the exposed tideland banks which desimates the stream mouth. 
Consequently, common closed water configurations will be areas of various shapes, depending 
upon the nature of each individual stream mouth extending between the two regulatory markers. 
In areas where ADF&G has deployed regulatory markers to establish waters closed to fishing in 
bays a straight line closure is in effect. 

In the Mainland District, ADF&G is expanding its stream marker program. Fishers participating 
in salmon fisheries located in the Mainland District should be aware that closed water sanctuaries 
may be larger in some areas due to the placement of markers, to protect "buildup" fish during low 
tides. 



Boundmy Determinations 

When determining the location of a particular district or section boundary, or any inseason 
emergency order boundary, the latitude and longitude as plotted on a NOAA navigational chart, 
NAD 1927, approximate scale 1:80,000, will represent the correct boundary locations. 
Boundaries plotted on NOAA navigational charts using NAD 1983 may not correspond to the 
correct locations. Latitude and longitude as determined by Loran or Global Positioning System 
(GPS) bearings may represent incorrect boundary locations. District and Section boundaries are 
depicted on the current Kodiak salmon statistical area chart (available at Kodiak ADF&G office). 

Section Boundaries 

The Raspberry Straits Section is not part of the Southwest Afognak Section. 

Purse Seine Leads 

Minimum mesh size is seven (7) inches. Double panels of web overlapped in the lead will not 
be legal. 

Set GiUnets - Operation of Gear 

Leads 

"Seine webbing" used as a lead for set gillnets is not intended to "gill salmon". Set gillnet leads 
which have similar mesh size and web construction to the actual set gillnet gear will not be 
considered legal gear. 

Operation of Set Gillnets 

Set gillnets must be operated in substantially a straight line, except that no more than 25 fathoms 
of a set eillnet may be used as a hook. A hook may be used in any configuration. When a 
gillnet is being operated primarily as a "hook in anv confimration" it will be considered illegal 
to actively operate that gill.net as a purse or beach seine (such as "round hauling"). 

FISH TICKETS 

A reminder to al l  fishers to check the statistical area recorded on each of your fish tickets. It is 
required that the correct harvest location(s) be shown on each ticket and it is the responsibility 
of each fisher to ensure tender operators or the cannery personnel record the correct harvest 
location on each ticket. This information is extremely useful in evaluating inseason harvest 
levels, stock contribution, and effort distribution. 



Seiners 

Please provide estimates of hawest by area to tender operators. For example "1/3 of my reds 
were from Cape Alitak (257-20) and the rest were from Red River (256-20). The rest of my fish 
were 1/2 and 1/2 from each of these areas". Prior to signing your tickets, check to make sure the 
proper harvest information by STATISTICAL AREA has been entered. 

Of particular importance will be the accurate recording of the harvest from that portion of the 
Shelikof Strait regulated by the Shelikof Strait sockeye salmon management plan. In order to 
provide an accurate accounting of sockeye salmon harvests in this area, ADF&G and Fish and 
Wildlife Protection will conduct extra monitoring of harvest activity and tendering operations in 
this area during the July 6 to July 25 time period of this plan. 

Because of the fixed nature of this gear, each permit holder's reporting area (statistical area) 
should be consistent between landings. However, in the event that you become "exploratory" 
with your nets and move into a new statistical area, please provide the tender operator with that 
information. Prior to signing your tickets, ensure that the proper harvest information by 
STATISTICAL AREA has been entered. 

MANAGEMENT PLANS 

Currently there are seven (7) Board of Fisheries approved management plans which provide 
guidance to ADF&G for specific portions of the Kodiak Management Area. Each management 
plan affects several management units (Table 4) through part or all of the salmon fishing season. 
As with any good plan, the test of time and a continued review process will determine its 
effectiveness at accomplishing the desired biological and allocativc goals. The 1993 season will 
provide additional opportunities to evaluate the merits of these Board approved plans. One of 
these, the Westside Kodiak Management Plan, covers the greatest geographical area and affects 
more user groups and gear types than any other plan. In contrast, the Crescent Lake Plan is 
associated with a relatively small coho enhancement project which impacts the subsistence fishery 
in the vicinity of Port Lions, and so a plan was needed to clarify coho fishery priorities for that 
area. 

Proper implementation of these plans in 1993 will require a major communication effort between 
ADF&G and the industry. As with any of these plans, if there is a need for plan clarification, 
all inquiries, suggestions, and concerns are encouraged to be directed to ADF&G, Kodiak. A 
discussion of each plan follows. 



Cape Igvak 

The Cape Igvak Management Plan covers the time period from June 5 through July 25 for fishing 
activity in the Cape Igvak Section of the Mainland District (Table 5). This plan has been in 
effect since 1978 and allocates a percentage of the available Chignik sockeye salmon for 
harvesting (approximately 15%) to Kodiak permit holders when specific biological and harvest 
criteria are met in Chignik. Fishing time after July 25 in the Cape Igvak Section will be targeted 
toward pink, chum and coho salmon bound to spawning streams in the Cape Igvak Section and 
in the Wide Bay Section. 

The 1993 forecast for Chignik sockeye salrnon runs indicate that early production should be above 
average, and that late production should continue at or above average. 

A detailed description of the Cape Igvak Management plan is listed in the regulation book under 
5AAC 18.360. 

Alitak Bay Disaict 

This plan covers the entire commercial salmon fishing season, and identifies the primary 
management species by management unit throughout the season (Table 6). The plan affects the 
sockeye salmon stocks returning to the Frazer, Upper Station, and Akalura systems, and the pink 
and coho salmon stocks returning to Dog Salmon, Upper Station, Akalura, Humpy Cove, 
Deadman, Horse Marine, and Silver Salmon systems. This plan has been in effect since 1988. 

The management chronology for Olga Bay stocks identifies the targeted management stocks by 
approximate time period. In situations where two or more targeted stocks overlap in run timing 
a "blended" management approach will occur, whereby adequate fishing time will be provided 
to ensure desired escapement goals are not exceeded for the more dominant stock(s) yet that the 
minimum escapement goals for the less dominant stock(s) are achieved. As decreed by the Board 
of Fisheries, fishing time directed on these stocks will occur simultaneously in the traditional 
management units for harvesting these stocks, namely the Cape Alitak Section and the Moser- 
Olga Bay Section. Management for these stocks will emphasize an aggressive strategy to contain 
the harvest to these traditional harvest units; this strategy also applies to the remainder of the 
stocks in the Alitak Bay District. 

The regulatory wording for implementing this management plan appears in the 1993 Commercial 
Finfish Regulation Book under 5AAC 18.361. Dates listed in the plan are approximate and may 
vary with changes in run timing; an exception is the June 9 commercial test fishery, which is a 
firm date. The specifics for managing the 1993 returns need to consider the expected magnitude 
of the targeted stocks returning to the Olga Bay systems. The sockeye salrnon rehlrns to Alitak 
are expected to yield relatively strong sockeye salmon production from the early run Frazer 
system and the late run Upper Station system. In conjunction with the late run sockeye 
production, a relatively strong retum of pink salmon to the Dog Salmon river is expected to be 
available to the fishery. Because of the early timing of Dog Salmon River pink return harvestable 
surplus for both stocks should be taken in the traditional Cape Alitak, and Moser/Olga Bay 



Sections. Fishing time in the upper Olga Bay sections is not expected in 1993 unless the Upper 
Station return is much weaker than forecasted. 

Some specific points to stress this year are: 

- The approximate June 12 through June 24 period is identified as an aggressive management 
time for Frazer sockeye salmon. 

- To maintain equitable and orderly harvest opportunities for all gear types, and to insure that 
escapement requirements are achieved for the 1993 season, the minimum escapement goal for 
Frazer sockeye salmon (140,000) will be targeted. 

- The minimum pink salmon escapement requirement for the Dog Salmon system is 60,000 fish 
and the desired goal is 180,000 pink salmon. 

- In the event that fishing time is required in Upper Olga Bay management units, minimum 
advance notice will be as identified. 

- Sockeye returning to Akalura will be aggressively managed in the Inner Akalura Section, to 
insure the sockeye escapement does not exceed 60,000 fish. 

The Board of Fisheries, at their December 1989 meeting in Kodiak, adopted into regulation this 
management plan which identifies the management chronology for major Westside Kodiak salmon 
stocks (Table 7). 

The goal of this Management Plan is to achieve escapement and harvest objectives of sockeye 
salmon returning to the Karluk, Ayakulik, and other Westside minor systems, and of pink, chum, 
and coho salmon returning to systems in the Southwest Afognak, Central, North Cape, Anton 
Larsen Bay, Sheratin Bay, Kizhuyak Bay, Tenor Bay, Inner Uganik Bay, Spiridon Bay, Zachar 
Bay, Uyak Bay, Outer Karluk, Inner Karluk, Sturgeon Bay, Halibut Bay, Outer Ayakulik and 
Inn= Ayakuiik Sections. The intent of the Board is to insure that salrnon bound to these systems 
be harvested to the extent possible by the traditional fisheries located in all 17 sections. The plan 
directs the department to manage the Northwest Kodiak and the Southwest Kodiak Districts and 
the Southwest Afognak Section in accordance with the guidelines set out in this plan. 

This plan was submitted as a proposed regulation to the Board of Fisheries by the Kodiak 
Management Staff in order to allow industry the opportunity to comment on existing harvest 
strategies and to clarify their intent. Frequently, Kodiak fishers had expressed concerns over how 
the department will manage the Westside management units (sections) into the 1990's, when local 
sockeye stocks are projected to be near maximum production, since this will affect the traditional 
harvest opportunities between fixed and mobile gear. The annual harvest strategy has traditionally 
invoked a "blend" of fishing time between the 17 management units covered by this plan. At 
times this "blend" has not been totally understood by industry and has resulted in enough 
allocative uneasiness that future management stability could be jeopardized. Guidelines for this 
"blend" needed to occur in regulatory form to specifically identify inseason harvest strategy and 



to dispel any concern and confusion. Again, the previous regulatory structure did not provide the 
information needed by industry to evaluate inseason management decisions which affect allocation 
concerns of the three gear types affected by this plan. 

This management plan reflects the realization of long term management goals and identifies 
current management practices both of which were initially implemented in 1971. The basis for 
these goals and practices was primarily to rebuild depleted Karluk and depressed Ayakulik 
sockeye salrnon stocks. This plan provides a predictable management framework for these rebuilt 
stocks, as well as major pink, chum and coho salmon stocks of westside Kodiak, and helps to 
stabilize fishing opportunities between the three gear types on the highest quality fish in these 
districts and sections. 

The regulatory wording of this plan appears in the 1993 Commercial Finfish Regulation Book 
under 5AAC 18.362. 

North Sheliktaf Sbait Sockeye Salmon 

The Board of Fisheries in December 1989 created this management plan in response to concern 
that the fishing patterns and quantities of sockeye harvested by Area K seiners in 1988 
represented the onset of an expansion of the interception of Cook Inlet bound sockeye in Kodiak 
Area waters. This plan was meant to contain this interception to not exceed estimated historical 
interception levels yet still provide for traditional opportunities to harvest high quality pink and 
chum salmon from local stocks. The major impact of this plan was to create "sockeye harvest 
caps" for that portion of the North Shelikof which encompasses eight (8) management units. 
After these sockeye harvest caps are met, commercial salmon fishing is restricted in these 
8 management units to waters inside of a line drawn cape to cape. 

During the January 1993 Board of Fisheries meeting in Kodiak, a modification of the management 
plan was made to allow the traditional near shore seine fisheries of the Southwest Afognak 
Section to continue, in the event of the sockeye harvest cap being exceeded. A 112 mile comdor 
along the capes was removed from the earlier definition of the "seaward zone" of the Southwest 
Afognak Section. After the harvest cap is met fishing will be restricted in waters outside of the 
1/2 mile comdor (Figure 4). 

The regulatory wording for this management plan is listed below and under SAAC 18.363. 

From July 6 through July 25 in the Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, 
Hallo Bay, and Big River Sections of the Mainland District, and in the Shuyak Island and 
Northwest Afognak Sections of the Afognak District, the department shall manage the fishery 
as follows: 

- Management of the fishery must be based on local stocks; 

- the fshery may remain open during normal fishing periods until the hawest exceeds 
15,000 sockeye salmon; 



- when the harvest exceeds 15,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the shoreward zones, as described below: 

- Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, Hallo Bay. and Big River Sections 
west of a line from Cape Douglas at 58'51'06" N. lat, 153'14'54" W. long, to a point at 
58'42'40" N. lat, 153'26'18" W. long, to a point east of Swikshak River at 58'38'06" N. 
lat., 153'35'24" W. long., to Cape Chiniak at 5891' N. lat., 153'54'21" W. long., to Cape 
Nukshak at 58'23'30" N. lat., 153'57' W. long., to Cape Ugyak at 58'16'36" N. lat., 
154'06'03" W. long., to Cape Gull at 58'13' N. lat, 154'08'30" W. long., to Cape Kuliak 
at 58°08'11" N. lat., 154'12'34" W. long., to Cape Atushagvik at 58'05' N. lat., 
154'18'48" W. long., to Cape Ilktugitak at 58'01'12" N. lat., 154'34'48" W. long to the 
southern entrance of Dakavak Bay at 58O01' N. lat., 154'43'30'' W. long. 

- Shuyak Island and Northwest Afognak Sections south and east of a line from Point Banks 
at 58O38' N. lat., 152'18'54" W. long., to Dark Island at 58'38'45" N. lat., 152'33'05" W. 
long., to Gull Island at 58"35"48" N. lat., 152'38'45" W. long., to the northern entrance 
of Big Bay at 58'34'06" N. lat., 152'40'12" W. long., to the western entrance of Blue Fox 
Bay at 58'27'41" N. lat., 152'43'42" W. long., to Black Cape at 58'24'33" N. lat., 
152O53'09" W. long., to Cape Paramanof at 58'18'21" N. lat., 153'02'45" W. long. 

From July 6 through July 25 in the Southwest Afognak Section of the Afognak District, the 
department shall manage the fishery as follows: 

- management of the fishery must be based on local stocks; 

- the fuhery may remain open during normal fishing periods until the harvest exceeds 
50,000 sockeye salmon; 

- when the harvest exceeds 50,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the Southwest Afognak Section Shoreward 
Zones east of a line from one-half nautical mile west of Cape Paramanof at 58'18'21" N. 
lat., 153'02'45" W. long., to one-half nautical mile west of Tanaak Cape at 58'15'36" N. lat., 
153O06'09" W. long., to one-half nautical mile west of Steep Cape at 58'12'05" N. lat., 
153'12'33" W. long., to one-half nautical mile west of a point at 5 at 58'08'25" N. lat., 
153O18'52" W. long., to one-half nautical mile west of Raspberry Cape at 58'03'35" N. lat., 
153'25'06'' W., long. 

All fishers and tender operators should familiarize themselves with the boundaries of these 
"seaward" and "shoreward" zones in each of these eight management units. Also, it will be the 
responsibility of both the permit holder and the tender operator to insure that fish tickets for fish 
harvested in the geographical area covered by this plan properly reflect the poundage and 
quantities of salmon by species taken in this geographical area. If there are lingering questions 
on this management plan feel free to contact ADF&G Kodiak staff. 



Crescent Luke 

As indicated earlier, this management plan is associated with a relatively small coho enhancement 
project which could impact the subsistence fishery in the vicinity of Port Lions. This plan 
clarifies the harvest priorities for coho salmon returning to the Settler Cove area near Port Lions. 
This plan was slightly modified by the Board of Fisheries, during the January 1993 meeting in 
Kodiak. Previously the plan allowed commercial harvest inside the breakwater at Port Lions only 
after September 16; this has now changed to September 10. In addition, the time period that his 
plan is in effect was changed from the entire salmon season to the time period July 15 through 
October 31. The wording of the regulations guiding this plan are listed below as well as in the 
1993 Commercial Finfish Regulation Book under 5AAC 18.364. 

SAAC 18.364. Crescent Lake Coho Salmon Management Plan. 

(a) From July 15 through October 31, the Department shall manage the commercial, sport, and 
subsistence fisheries in Settler Cove to provide for full utilization of the enhanced stock 
of coho salmon returning to Crescent Lake in accordance with the Crescent Lake Coho 
Salmon Management Plan in this section. 

(b) Sport and subsistence fisheries are allowed in all waters of Settler Cove consistent with 
5AAC 64 and 5AAC 01. 

(c) The department may open, by emergency order, those waters of Settler Cove between 
the causeway and a line fiom the seaward end of the Port Lions breakwater to a 
department marker located directly across Settler Cove fiom the breakwater, to the 
commercial taking of salmon only as follows: 

(1) the department may not allow the commercial taking of salmon before 
September 10; and 

(2) before opening the fishery, the department shall determine that 500 or more coho 
salmon are available in Settler Cove for harvest. 

Eastside A fognak 

For the past several years the commercial salmon fisheries of the eastside of Afognak Island have 
been managed under an informal management plan formulated by Kodiak Area management 
biologists and Kitoi Bay hatchery managers. The Board of Fisheries, during the January 1993 
meeting in Kodiak, adopted this plan into regulation. The goal of this plan is to achieve 
broodstock requirements for the hatchery and escapement requirements for local stocks, and 
specify the requirements for fishing time in the Southeast Afognak, Duck Bay, Izhut Bay, and 
Kitoi Bay Sections (Table 8). The wording of the regulations guiding this plan are listed below 
as well as in the 1993 Commercial Finfish Regulation Book. 



SAAC 18.365. Eastside Afognak Management Plan. 

(a) The goal of the Eastside Afognak Management Plan is to achieve escapement and harvest 
objectives of sockeye, pink, coho, and chum salmon returning to natural spawning systems 
in the Southeast Afognak, Duck Bay, Izhut Bay, and Kitoi Bay Sections, and broodstock to 
Kitoi Bay hatchery. It is the intent of the board that salmon bound for these systems be 
harvested by the commercial fisheries located in these sections. 

(b) The Southeast Afognak Section shall be managed on sockeye salmon returning to 
Afognak Lake during the period from June 9 through July 5. From July 6 through August 
24, fishing opportunities will be based on pink salmon returning to major systems in 
Afognak, Kazakof (Danger), and Marka Bays. After August 24, fishing time will be 
dependent on coho salmon returning to this section. 

(c) The Duck Bay Section shall be managed on early chum or sockeye salmon returns to 
Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through August 
24, fishing time will be based on returning mixed wild and hatchery pink salmon. After 
August 24, this section shall be managed on local coho salmon runs. 

(d) The Izhut Bay Section shall be managed on the early chum or sockeye salmon returning 
to Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 1, this section may remain closed to fishing to assure that pink salmon cost recovery 
goals are achieved at Kitoi Bay hatchery. If hatchery cost recovery harvests are not required, 
fishing time in this section will depend on returning wild and hatchery pink salmon from July 
19 through August 24. After August 24, fishing time will be dependent on returns of local 
coho salmon and late hatchery sockeye salmon runs. 

(e) The Kitoi Bay Section shall be managed on early run churn or sockeye salmon returning 
to the Kitoi Bay hatchery, from June 9 through July 20. From July 3 through July 3 through 
July 20, fishing opportunities will not occur until chum salmon broodstock requirements for 
the hatchery are assured. After July 20 through August 20, this section will be managed for 
pink salmon cost recovery and broodstock requirements. If there is no pink salmon cost 
recovery, the section may be managed to harvest pink salmon that exceed broodstock needs. 
After August 20, fishing opportunities may be provided to harvest returning late sockeye and 
coho that exceed broodstock needs. 

Spin'don Bay Sockeye Salmon 

The Kodiak Regional Aquaculture Association, in conjunction with ADF&G, has developed a 
supplemental run of sockeye salmon in Spiridon Bay. Sockeye smolt are stocked in Spiridon 
Lake to rear and then released into Spiridon Bay. Because of the steep topography of the creek 
leading to the lake the returning sockeye can not ascend to naturally spawn. All returning 
sockeye are intended for common property fisheries. ADF&G, KRAA, and the U.S. Fish and 
Wildlifc Service developed a management plan which attempts to fully utilize these salmon while 
protecting local stocks. This management plan was adopted into regulation by the Board of 
Fisheries at the January 1993 meeting in Kodiak. The plan identifies a Special Harvest Area 



inside the normally closed waters area of the Spiridon Bay Section (Figure 5). Openings shall 
be of short duration, no more than 6 hours, during daylight hours only, and will begin with a flare 
launched by ADF&G. The only legal gear type is seine. The harvest area may be adjusted or 
the harvest foregone entirely if local natural stocks are in jeopardy. The regulatory wording of 
the plan follows, and is listed in the 1993 Commercial Finfish Regulation Book. 

SAAC 18.366. Spiridon Lake Sockeye Salmon Management Plan. 

(a) The department shall manage the commercial, sport, and subsistence fisheries in Spiridon 
Bay to provide for full use of the enhanced stock of sockeye salmon returning to Spiridon 
Lake. 

(b) The purpose of the Spiridon Bay harvest strategy is to allow for the orderly harvest of 
sockeye salmon returning to Telrod Cove from the Spiridon Lake enhancement project while 
providing adequate protection for local natural salmon stocks returning to other streams of 
the bay. The intent of the enhancement project is for the harvest of returning enhanced 
salmon to occur in traditional commercial fishing areas of the Northwest Kodiak District 
during openings directed at harvesting Karluk sockeye and westside pink and chum salmon 
stocks. 

(c) The Spiridon Bay Special Harvest Area is that area in Spiridon Bay west of a line from 
153'37'21" W. long., 57'38'54" N. lat., to the opposite shore at 153O38'27" W. long., 57O38' 
N. lat., and east of 153'42'24" W. long. 

(d) Only purse seine and beach seines may be operated in the Spiridon Bay Special Harvest 
Area 

(c) If a harvestable surplus of enhanced sockeye salmon is in the special harvest area, 
emergency order openings, not to exceed six hours per day and only during daylight hours, 
will be announced. The openings will be started by an aerial flare launched by an ADF&G 
representative. When possible, openings will be coordinated to occur at the beginning of 
openings in the Northwest Kodiak District. 

SOCKEYE SALMON ESCAPEMENTS GOALS FOR AREA K 
MAJOR SOCKEYE SALMON SYSTEMS 

For targeted sockeye salmon fisheries on systems having fish weirs the total enumeration of 
upstream migrants can be used to determine the amount of fishing time required to harvest surplus 
fish. This commonly occurs for the Karluk, Ayakulik, Upper Station, and Frazer systems (major 
systems) and for the Akalura, Saltery, Buskin, Litnik, Pauls, and Thorsheim systems (minor 
systems). For sockeye salmon systems without weirs, fishing time is generally conservative and 
occurs at the discretion of ADF&G, in proportion to the perceived system specific return strength. 

Minimum and desired escapement requirements have been identified for each river's sockeye 
salmon stocks (Table 9). A basic management function is to achieve minimum escapements for 



stocks exploited by targeted fsheries, even if it means that directed fishing time on those stocks 
does not occur. When the possibility exists that desired escapements may be exceeded, significant 
deviations from optimum production could occur because of that excess. Maximum directed 
fishing time on these stocks would be allowed, even if it requires continuous stream terminus 
fishing to contain the escapement at or near desired levels. These are the extreme scenarios 
occasionally needed for Kodiak Area sockeye salmon management More commonly only a 
moderate amount of directed fishing time is required to harvest sockeye salmon surpluses and to 
provide escapement which approaches desired levels. 

As with the preseason harvest projections, a good tool for illustrating escapements are escapement 
graphs by stream (Appendix B.1. - B.6.). These are curves drawn based on historical average 
cumulative escapement by day, scaled to the minimum and desired escapement goal for each 
particular system. Actual escapements can be plotted on these graphs to compare with the 
projected cumulative count. Since fishing time is strongly tied to escapement levels, these graphs 
can be valuable aids in understanding current ADF&G management actions, and in planning for 
future fisheries. Actual inseason escapement counts can be heard daily at 8:10 A.M. on SSB 
channel 3230 Khz. 



Table 1. Commercial salmon harvest in 1992 and harvest projections for the Kodiak 
Management Area, 1993. 

CHINOOK SOCKEYE COHO PINK CHUM TOTAL 

1992 Projected Harvest 10,000 3,247,000 250.000 9220.000 870,000 13597.000 
1992 Actual Harvest 24300 4,167.700 280.100 3.310500 679500 8462.100 
1993 Projected Harvest 21,000 2,208.000 290,000 21575.000 1,200500 25,294,500 

1992  HARVEST^ 
FISHERY Projection  dual' 

Early Run Sockeye Salmon Fisheries (6/9-7/15) 
Cape Igvak 262,500 161,700 230,000 
Karluk 150,000 602,100 350,000 
Ayakulik 250.000 957,500 138,000 
Frazer 704.000 245,000 232,000 
Upper Station 50,000 22,800 35,000 
Minor Systems 75,000 16.700 50,000 
Other 70,000 470.400 70,000 
SubTotal 1-1900 2,476,200 l,lOS,OOO 

Late Run Sockeye Salmon Fisheries (7116-9115) 
Afognak (Hatchery) l%c@fJ 5,000 18,000 
cape I g ~ k  97.500 31,300 95,000 
Karluk l , ~ . ~  605,800 325,000 
Ayakulik 170,000 141,300 92,000 
Frazer 176,000 29,800 58,000 
Upper Station 125,000 219.400 410,000 
Minor Systems 75,000 15,100 75,000 
Other 30.000 643,800 30.000 
SubTotal 1,685,500 1,691,500 1,l03,000 

TOTAL SOCKEYE 39247000 4,l67,700 2,204000 

Coho Salmon Fisheries (8'1-1011) 
Afognak (Hatchery) 0 5,000 5 . m  
Afognak (Natural) 20,000 42,700 35,000 
Wes tside 145,000 100,400 135,000 
Alitak 20.000 24500 25,000 
Eastside/Northend Kodiak 25.m 75,600 50,000 
Mainland 40,000 3 1.900 40,000 
SubTotal 250,000 280,100 290,000 

Pink Salmon Fisheries (716-915) 
Afognak (Hatchay) 5324Z000 845,400 6.500,000 
Afognak (Natural) 700,000 255.700 850,OOO 
Westside Kodiak 4.6oWoO 1,306,100 4,750,000 
Alitak 200,000 59.300 2,870,000 
EastsideINorthend Kodiak 600,000 645,400 5,750,000 
Mainland 800.000 189,600 855,000 
SubTotal 9,220,000 3J10,500 21,575,000 



Table 1. (page 2 of 2) 

1992 HARVESP 
FISHERY Pro iection ~ctual' 

Chum Salmon Fisheries (616-915) 
Afognak (Hatchery) 25.000 3.500 
Afognak (Natural) 30,000 40.200 
Westside Kodiak 300.000 270,700 
Alitak 6wOo 34,600 
EastsideNorthend Kodiak 180,000 216,400 
Mainland 
SubTotal 

GRAND TOTAL 13,597,000~ 8,462,100e 25,2943d 

Numbers of fish. 

1993 harvest projections. 

" Actual harvest estimates by fishery as of 11/20/92. Sockeye harvest estimates by fishery has 
changed as further stock composition work was completed (3/30/93). 

* Includes 10,000 chinook - projected harvest. 

" Includes 24,300 chinook - actual harvest 

* Includes 21,000 chinook - projected harvest 



Table 2. Expected harvest from supplemental salmon production, by system and species for 
the Kodiak Management Area, 1993. 

System Sockeye Pink Coho Chum 

Kitoi Bay Hatchery Complex' 

Spiridon Lakec 

Hidden Lake 

Waterfall Lake 

Malina Lake 

Crescent Laked 

See Eastside Afognak Salmon Management Plan. 

Harvest is expected to occur during fisheries targeting pink salmon. 

" See Spiridon Lake Sockeye Salmon Management Plan. Based on projected 1993 returns, 
fishing time is not expected to occur in the Spiridon Bay Special Harvest Area. 

See Crescent Lake Salmon Management Plan. 



Table 3. Commercial salmon season opening times and dates by species for the Kodiak 
Area, 1993. 

FISHERY 
EARLIEST OPENING TIMEjDATE 

F i  Timepate Approximate TimJDate 

Farly Run Sockeye Salmon Fisheries 

Cape Igvak Section ' 
N.W. Kodiak District 
Inner Ayakulik and Outer Ayakulik Sections ' 
Alitak District ' 
Minor Systems a 

Uganik 
Paramanof 
Pauls/Perenosa 
Litnik 
Saltery 
KaflialS wikshak 

Pink/Chum Salmon Fisheries 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak Disbict 
Eastside Kodiak District 
N.E. Kodiak District 

Late Run Sockeye Salmon Fishery 

Cape Igvak Section ' 
All remaining late run sockeye fisheries 

System Specific Coho Salmon Fkherics ' 
Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

12:00 Noon June 9 

12.90 Noon June 9 

12.90 Nbdn July 6 
1200 Noon July 6 
1200 Noon July 6 
1200 Noon July 6 
12:00 Noon July 6 
12:00 Noon July 6 
1200 Noon July 6 

1201 A.M. June 5-9 

Low tide June 7-9 

1200 Noon June 14 
1200 Noon June 14 
1200 Noon June 14 
1200 Noon June 9-14 
1200 Noon June 14 
1200 Noon June 14 

1201 A.M. July (?) 
1200 Noon July 15 

1200 Noon Sept. 1 
1200 Noon Aug. 15 
1200 Noon Sept. 1 
12:00 Noon Sept. 1 
12:00 Noon Sept. 1 
1200 Noon Sept. 5 
1200 Noon Sept. 5 



Table 3. (page 2 of 2) 

a Actual opening date will be determined by sockeye escapement levels into the Chignik River 
system. Fishing time will be in 24 hour increments. 

Actual opening time/date is as shown. This opening is considered a commercial test fishery; 
fishing time for this initial period will be 33 hours (12:OO nooon 619 through 9:00 P.M. 6/10). 

Actual opening date will be determined by the sockeye escapement level into Ayakulik River 
and opening time by low tide timing during daylight hours. 

Actual opening time will be determined by sockeye escapement levels into minor systems. 
Fishing time for this period will be 33 hours (12:00 noon through 9:00 P.M.) 

Actual opening timeldate is as shown. Fishing time for this initial period will be 105 hours 
(12:00 noon 7/6 through 9:00 P.M. 7/10). See section on Fishing Periods for additional 
information. 

Actual opening date will be determined by sockeye escapement levels into the Chignik River 
System. Fishing time will be in 24 hour increments. 

g Actual opening date for system specific fishing time will be determined by sockeye escapement 
levels into major systems. All fishing periods will begin at 12:00 noon and end at 9:00 P.M. 
prior to 8/16 and end at 6:00 P.M. from 8/16 to season's end. 

Actual opening date for system specific fishing time will be determined by overall coho run 
strength evaluation and by escapement levels into major systems and minor systems with 
reliable escapement data. 



Table 4. Board of Fisheries approved fishery management plans for the Kodiak Management 
Area, 1993. 

YEAR DATES IN 
MANAGEMENT PLAN INlTIATED MGMT. UNITS AFFECTED EFFECT 

Cape Igvak Salmon Management 1978 
Plan 

Alitak Bay District Salmon 1987 
Management Plan 

Westside Kodiak Management Plan 1990 

Crescent Lake Coho Salmon 1990 
Management Plan 

North Shelikof Strait Sockeye 
Salmon Management Plan 

Eastside Afognak Management Plan 1993 

Spiridon Bay Sockeye Salmon 1993 
Management Plan 

Cape Igvak Section 615 - 7/25 
Wide Bay Section 

Alitak Bay District 6/9 - 1011 

N.W. Kodiak District 
S.W. Kodiak District 6/9 - 1011 
S.W. Afognak Section 

Portion of the Cenaal 
Section in Vicinity 811 - 9/15 
of Port Lions 

S.W. Afognak Section 
N.W. Afognak Section 
Shuyak Section 716 - 7/25 
Big River Section 
Hal10 Bay Section 
Inner and Outer Kukalc Sect. 
Dakavak Section 

Kitoi Bay Section 
Izhut Bay Section 
Duck Bay Section 

Special Harvest Area 
in Spiridon Bay Section 6/9 - 1011 



Table 5. Biological and allocative criteria, and the management chronology, of 
the Cape Igvak Management Plan for the Kodiak Management Area, 1993. 

BIOLOGICAL AND ALLOCATIVE CRITERIA FOR MANAGING THE CAPE IGVAK FISHERY ON 
CHlGNlK BOUND SOCKEYE 

MANAGEMENT CHRONOLOGY FOR CHIGNIK BOUND SOCKEYE AND KODIAK SALMON 

KODIAK BOUND STOCKS 

AND/OR CHIGNIK 
LATE RUN STOCKS 

r 

BIOLOGICAL REQUIREMENTS 

REGULATION 
5AAc 18.360 

(a) (b) (c) 

- 

ALLOCATIVE REQUIREMENTS 

REGULATION 
SAAC 18.360 

(a) 

(b) 

THROUGH 7/30 EXPECTATIONS OF OPEN TO 
(a) (b) ( c )  I~S,OOO-~OO.OOO (c) ~.~~~~ ACHENE 15% 

CHIGNIK SALMON 80% OF CATCH 
% INTWCFPTION AT IGVAK ARe 
CALCULATIONS CHIGNM SOCKEYE 

(e) 
ALLOCATION 
PPRIOD 615 - 7/25 
600.000 

% NOT APPLICABLB 

(9 CAPE IGVAK SECIlON CLOSED 

ESCAPEMENT NEEDS 
CHIGNIK CHIGNIK 

(EARLY RUN) (LATE RUN) 

- 

CHIGNIK 
MINIMUM 
HARVEST 

EXPrnATIONS OF 
LPSS THAN 
600.m 

EXPITTATIONS OF 
600.000 ARE 
IN DOUBT 

THROUGH 6/30 
350,000-400.000 

- 

IGVAK 
% 

CLOSED 

CLOSED 

- 

- 

OR SEVERLY LIMITED UNTIL 
CHIGNIK LAKE RUN EVALUATED 

(g> - 

400,000 

- 

250.000 

- 

600,000 
MINlMUM 

ONE DAY 
ADVANCE 
NOTICE 

IS 916 



Table 6. Primary management species and fishery chronology of the Alitak Bay District 
Salmon Management Plan for the Kodiak Management Area, 1993 

- - 

ALITAK BAY DISTRICT MANAGEMENT PLAN 
- - 

ODD YEAR CYCLE ODD YEARCYCLE 

FRAZW SOCKEYE FRtUER PINK SALMOb UPSTATION SOCKEYE 
A G E W  (CONSERVATIVE ALL ALITAK DJSTRICT 

MANAGEMENT E m  mu CYCLE EVEN YFUR CYCLE COHO SYSTEMS 
STRAlEGY) UPSTATION SOCKEYE UPSTATION SOCKEYE 

(LATE, RUN) & FRAZW PINK SALMO I 

FRUER sOCKEm ODD YEAR CYCLE ODD YEAR CYCLE 

SBCnON AGEMEN" ( C O N S W V A ~  FRAZERPINKSALMOFUpST~TIO~ SOCKEYE ALL OLGA BAY 

(GILLNET) x STRAITGY) 
EVEN YEAR CYCLE EYW Y@AR CYCLE - SYSTEMS 

U x 
(TRADITIONAL) X UP.STATION SOCKEYE UP.STATI0N SOCKEYE 

X (LATE, RUN) L FRAZFR PINK SALMOl 

OUTER UPPeR 
dt B B 2 S 

INNW UPPER UPPER STATTON SOCKEYE UPPERSTATIONSOCKEYE E 8 UPPER STATION COHO 

STATION (EARLY RUN) (LATE RUN) 
(GILLNET, 

6 2 
WON-TRADITIONAL 5 8 
-- - . 

OUTER AKALURA 
- 

U - -  

& 
IN. AKALURA AKALURA SOCKEYE AKALURA SOCKEYE 

(LATE RUN) SBCnONS (EARLY RUN) Y AKALURA COHO 
(GILLNW 

WON-TRADITIONAL 

FLATS SKTION 
(GILLNET, d d (MW UP FISHPRY) 

FRAZER PINK SALMON FRAZER AND HORSE MARINECOHO 

WON-TRADITIONAL I I I 
PRAZER SOCKEYE FRAZW SOCKEYE 

SEXTION (AGRESSIVB MANAGEMPNT (CoNSERVAm 
A L W  BAY PINK, CHUM. AND COHO 

STRArnY) MANAGEMENT 
s m m n  

ALITAK BAY DISTRICT - PRIMARY MANAGEMENT SPECIES BY STREAM BY TIME 

CRITICAL MGMT. 



Table 7. Primary management species and fishery chronology of the Westside Kodiak Management Plan for the 
Kodiak Management Area, 1993. 

LOCAL PINK LOCAL COHO 
AND E.R. CHUM E.R. CHUM & PINK 

1N.AYAKULIK CLOSED 
ODDYEARCYCLE: L.R AYAKULIK SOCKEYE 

E.R. AYAKULIK SOCKEYE AYAKULIK COHO 
EVEN Y@AR CYCLE: L.R. AYAKULIK SOCKEYEPIN < 

I I I I I .  I I 

611 619 6/16 6/23 716 7/16 811 811 6 ens 916 1013 1 

COMMERCIAL TEST FISHERIES E.R. = EARLY RUN STOCKS L.R. = LATE RUN STOCKS 



Table 8. Primary management species and fishery chronology of the Eastside Afognak 
Management Plan for the Kodiak Management Area, 1993. 

TARGETED SPECIES BY SYSTEM AND TIME FOR SPECIFIC MANAGEMENT UNITS " 

1 - fishing time dependant upon sockeye escapement into Limik system 

S E  AFOGNAK SECnON 

(SOW) 

DUCK BAY SECTION 

(so=) 

IZHUT BAY SECTION 

(Seine) 

KIT01 BAY SETION 

(Seios) Bluodstsk 

PINK: Coa R o c o w  

comm~npmpsny 

- - - - - .  
CHUM &/OR Blladaock 

eARLY SOCKEYE 

Common Ropw - - - - -  
Bnadaoek 

COHO & 

SOCKEYE: 
Common Pmpsny 

1 Included in this management plan are the harvest strategies for current natural and hatchery 
prodution as well as future hatchery production. 

The management plan required for the Kitoi Bay Section is rather complicated in order to achieve 
broodstock, cost recovery, and common harvest requirements. This is further complicated by the 
multispecies production currently occurring at Kitoi Bay hatchery. The diagram shown attempts to 
approximate dates for when specific management strategies should be implemented to insure 
achievement of hatchery goals and an orderly harvest of quality common property fish. 
a Hatchery pink salmon broodstock captured 
b Hatchery pink salmon cost recovery fishery when necessary. 
c Hatchery pink salmon common property fishery. 
d Hatchery chum andlor early sockeye salmon broodstock captured. 
e Hatchery chum and/or early sockeye salmon common property fishery. 
f Hatchery coho and late sockeye salmon broodstock captured. 
g Hatchery coho and late sockeye salmon common property fishery. 

LOCAL COHO 

LOCAL COHO 

LOCAL COHO & 

HATCHERY SOCKEYE 

LOCAL PINK 

EARLY HATCHERY CHUM 

AND/OR SOCKEYE 

PARLY HATCHERY CHUMS 

ANDDR SOCKEYB 

b 

HATCHERY & LOCAL PINK 

a 
I 

CLOGED UNTIL 

COGT RECOVERY 

ASSURED 

HATCHERY & LOCAL PINK 

C 

d 

C 

f 

I I I t  I I I I I I 1 

g 

I I 



Table 9. Sockeye salmon escapement goals for major and minor systems in millions of fish, 
for the Kodiak Management Area, 1993. 

Early Run (Before 7/15) Late Run (After 7/15) Total 
Minimum Desired Minimum Desired Min. Des. 

Major Systems 

Karluk 
A yakulik 
Upper Station 
Fmer ' 

Subtotal 

Minor Systems 

Akalura 
Saltery ' 
Buskin ' 
Litnik ' 
Pads ' 
Tharsheim " 

Subtotal 

GRANDTOTAL .605 ,925 .620 875 1.225 1.790 

This listing of systems identifies only those systems whose escapement is monitored by fish 
weir total escapement counts. The escapement into these systems represents approximately 
85% of the Kodiak Area's total sockeye escapement. 

Sockeye escapement into these systems characterized by two (2) more or less distinct stocks 
as identified by bimodal escapement pattern, i.e. an early stock where the cumulative 
escapement occurs through July 15 and a late stock where the cumulative escapement occurs 
primarily from July 16 through season's end. 

" Sockeye escapement into these systems characterized by one (1) distinct escapement pattern and 
where escapement is essentially completed by approximately July 25. Escapement goals for 
Pads Bay are currently being reevaluated. 



KODIAK COMMERCIAL SALMON FISHERY MANAGEMENT CHRONOLOGY 
a 

619 716 7/15 811 915 9/15 1 O f f  - 
a - The management chronology shown provides a general overview of when each season the species specific hawest strategies 

are applied. 

1992 KODIAK AREA COMMERCIAL SALMON HARVEST BY SPECIES b 
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b - The bar graph summarizes the 1992 salmon harvest by species and clarifies when these harvest strategies are applied in the 
chronology shown. 

E 

Figure 1. Salmon management chronology and commercial harvest by species in the 
Kodiak Management Area, 1992. 
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1992 SALMON SEASON 
DURATION : 121 DAYS 
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INNER KARLUK SECTION 

Figure 2. Karluk River closed water sanctuary in the Kodiak Management Area, 1993. 



ALASKA DEPAR- OF FISH AND GAME 
BUSKIN RIVER CLOSED WATER S A N m A R Y  
FOR THE COMMERCIAL AND SUBSISTENCE 
SALMON FISHERY 

BUSKIN RIVER7. @ : 

e u g  a 5 

7 ,\\ 9 

Figure 3. Buskin River closed water sanctuary in the Kodiak Management Area, 1993. 
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Figure 4. Approximate boundaries of the "North Shelikof Seaward Zone" and the "Southwest Afognak Seaward Zone" of the 
North Shelikof Strait Sockeye Salmon Management Plan for the Kodiak Management Area, 1993. 



CENTRAL SECTION 

Figure 5. Approximate boundaries of the Special Harvest Area of the Spiridon Bay Sockeye Salmon Management Plan for the 
Kodiak Management Area, 1993. 
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Projected Salmon Harvest by Day, All Species Combined, 1993 

1 5 10 15 20 2S 30 5 10 15 20 2.5 301 5 10 IS 20 2S 301 5 10 15 20 2 5 0  

JUNE JULY AUGUST SEPTEMBER 

* 1993 ALL SALMON SPECIES PROJECTED HARVEST TOTAL = 25,294,500 

Appendix A. 1.  Projected salmon harvest graph, all species combined, for the Kodiak 
Management Area, 1993 



Projected Sockeye Salmon Harvest by Day, 1993 

Projected Pink Salmon Harvest by Day, 1993 

1 5  10 15 28 25 3 0 1  5 10 15 20 25 3 0 1  5 10 

JULY AUGUST SEPTEMBER 
1993 PINK SALMON HARVEST MID POINT PROJECTION = 21,575,000 

* PROJECTED HIGH = 24,400,000 ** PROJECTED LOW = 15,300,000 

Appendix A.2. Projected sockeye and pink salmon harvest graphs for the Kodiak 
Management Area, 1993 



Projected Chum Salmon Harvest by Day, 1993 

J U N E  JULY AUGUST SEPTEMBER 
* 1993 CHUM SALMON PROJECTED HARVEST TOTAL = 1,200,500 

Projected Coho Salmon Harvest by Day, 1993 

JUNE JULY AUGUST SEPTEMBER 

* 1993 COHO SALMON PROJECTED HARVEST TOTAL = 290,000 

Appendix A.3. Projected chum and coho salmon harvest graphs for the Kodiak 
Management Area, 1993 



KARLUK SOCKEYE SALMON, EARLY RUN 

* - DESIRED ESCAPEMENT = 250,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 150,000 SOCKEYE 

KARLUK SOCKEYE SALMON. LATE RUN 

* - DESIRED ESCAPEMENT = 550,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 400,000 SOCKEYE 

Appendix B.1. Minimum and desired escapement graphs for Karluk sockeye salmon 
of the Kodiak Management Area, 1993. 



AYAKULIK SOCKEYE SALMON 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

* - DESIRED ESCAPEMENT = 300,000 
** - MINIMUM ESCAPEMENT = 200,000 

DOG SALMON RIVER SOCKEYE SALMON 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

- -  - 

Appendix B.2. Minimum and desired escapement graphs for Ayakulik and Frazer 
sockeye salmon of the Kodiak Management Area, 1993. 



UPPER STATION SOCKEYE SALMON. EARLY RUN 

. . 

5/15 5/21 5/28 6/04 611 1 611 8 6/25 7/01 7/08 711 5 
* - DESIRED ESCAPEMENT = 75,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 50,000 SOCKEYE 

UPPER STATION SOCKEYE SALMON, LATE RUN 

Appendix B.3. Minimum and desired escapement graphs for Upper Station sockeye 
salmon of  the Kodiak Management Area, 1993. 



AKALURA SOCKEYE SALMON, EARLY RUN 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

5/15 5/21 5/28 6/04 611 1 611 8 6/25 7/01 7/08 7/15 
* - DESIRED ESCAPEMENT = 15,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 10,000 SOCKEYE 

AKALURA SOCKEYE SALMON, LATE RUN 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

* - DESIRED ESCAPEMENT = 45,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 30.000 SOCKEYE 

Appendix B.4. Minimum and desired escapement graphs for Akalura sockeye salmon 
of the Kodiak Management Area, 1993. 



LITNIK SOCKEYE SALMON 

* - DESIRED ESCAPEMENT = 40,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 20,000 SOCKEYE 

Appendix B.5. Minimum and desired escapement graphs for Litnik and Pauls Bay 
sockeye salmon of the Kodiak Management Area, 1993. 



BUSKIN SOCKEYE SALMON 

Appendix B.6. Minimum and desired escapement graphs for Buskin and Saltery 
sockeye salmon of the Kodiak Management Area, 1993. 
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INTRODUCTION 

Annually, sockeye and coho salrnon escapements are sampled for age, length, and sex from major 
and minor systems by field personnel within the Kodiak Management Area. Management and 
research biologists rely on this data for forecasting, escapement goal evaluation, catch 
apportionment, and run timing estimation. As the demand on our salmon resource increases, so 
does the intrinsic value of this data. 

During the last several years, stock identification projects using scale pattern analysis have been 
conducted within the Alitak Bay, Afognak, and Mainland Districts. The foundation for these 
projects are the scale samples that are collected. It is imperative that scales collected be of the 
highest quality possible. 

GOAL 

Provide improved management of the Kodiak Management Area salmon runs by optimizing 
escapement requirements thereby insuring maximum harvest opportunities. 

OBJECTIVES 

1. Construct accurate brood tables (spawner-recruitment relationships). 

2. Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. 

4. Provide samples suitable for scale pattern analysis as required for addressing mixed stock 
fishery issues. 

TASKS 

1. Collect representative age, length, and sex data from a l l  major and selected minor sockeye 
salmon systems within the Kodiak Management Area (KMA). 

2. Similarly, collect data for coho salmon escapements from selected systems in the KMA. 



SUPERVISION 

Area Research Biologist, Charles Swanton will supervise escapement sampling at Frazer Fishpass 
and Akalura weir. All other KMA escapement crews will be directly supervised by Kodiak 
Management Area staff. Biologist Patricia Nelson will monitor weekly escapement sampling and 
review incoming data for quality, quantity, and timeliness. A log book will be maintained 
tracking weekly samples, and weir crew leader's will be notified weekly regarding data quality. 

PROCEDURES 

Weekly sockeye salmon escapement sampling for age, length, and sex (ALS), will be conducted 
at Karluk River, Upper Station, Ayakulik River, and Frazer Lake (Figure 1). Samples will be 
collected using a live box trap (Figure 2) according to the schedules in Table 1. If the required 
number of fish are not taken within a single day, obtain the balance of the sample on the 
following day. 

Minor systems will be sampled with reduced intensity. Pauls Bay staff will collect one 480 fish 
beach seine sample during peak escapement. Litnik (Afognak) and Akalura weir personnel will 
collect two 480 fish samples from both early and late sockeye run components. A single 600 fish 
sample will be collected at the Saltery weir during the peak escapement subject to staff 
availability. Sport Fisheries Division (S.F.D.) personnel will sample the Buskin River sockeye 
escapement with a goal of 140 fish every two weeks, for six weeks (sample size specified by 
S.F.D. biometrician). S.F.D. will similarly sample the Buskin River sockeye subsistence harvest. 
Malina Lake weir, operated by FRED Section, will collect one 480 fish sample during peak 
escapement. 

Remote sampling at Uganik Lake is contingent upon approved funding for determining local 
stock contributions to July interception fisheries. 

It is essential that all ALS data be representative of the true escapement, therefore avoid bias by 
NOT pre-selecting fish based upon size, sex, condition or any other factor. Sampling and 
recording procedures are presented in Appendix A. 

coho 

Coho escapement samples will be collected at Litnik, Karluk, Ayakulik, Upper Station, and Dog 
Salmon weirs. A total of 280 coho will be sampled (two scales per fish) at each location within 
a 10 day period during peak escapement. Sport Fisheries Division staff will sample 140 fish from 



the Buskin River, every three weeks, from August 15 through October 1. Additionally, S.F.D. 
will collect a 140 fish beach seine sample in October from Buskin Lake (sample size specified 
by S .F.D biometrician). 

DATA REPORTING 

Crew leaders will notify Dave Prokopowich or Kevin Brennan via SSB radio upon completion 
of weekly sampling. Karluk weir will mail completed ALS data to Kodiak (return receipt from 
the Karluk village post office), and notify the office of the mailing date (via radio). All other 
field camp personnel will send completed samples back to town on return grocery flights. These 
packages should be clearly labeled to include: system, sample dates, and Attn.: Patti Nelson. The 
pilot should be noW1ed to call Fish and Game at 486-1808 or 486-1855 for package pick up. 



Table 1. Sockeye salmon escapement sampling schedule, 1993. 

Locat ion 
Sampling Date 
Frequency Starting Ending 

Sample 
Size 

Akalura weir (early) 

Akalura weir (late) 

Ayakulik weir 

Buskin Lake weira 

Buskin Subsistence Harvest 

Frazer Fishpass 

Karluk weir 

Litnik (Afognak) weir (early) 

Litnik (Afognak) weir (late) 

Malina Lake weirb 

Pauls Bay 

Saltery River weirC 

Upper Station 

Uganik ~ a k e ~  

once 

once 

weekly 

biweekly 

biweekly 

weekly 

weekly 

once 

once 

once 

once 

once 

weekly 

once 

May 15 

Jul 16 

May 30 

Jun 01 

Jun 01 

Jun 15 

May 30 

Jun 07 

Jul 14 

Jun 02 

Jun 06 

Jul 07 

Jun 06 

Jul 05 

Jul 15 

Sep 15 

Sep 30 

Aug 01 

Aug 01 

Aug 30 

Sep 30 

Jun 15 

Jul 20 

Sep 30 

Jul 03 

Jul 20 

Sep 30 

Jul 26 

Sampled by Sport Fisheries Division (sample size determined by S.F.D. Biometrician). 
Sampled by FRED. 

" Subject to staff availability. 
Contingent upon funding sources for addressing the July interception fisheries. 



Figure 1. L o c a t i o n  of s a l m o n  w e i r s  i n  t h e  K o d i a k  M a n a g e m e n t  A r e a ,  1993. 
5 



tieir Gate 

Figure 2 .  The "Scottn six panel salmon trap. 
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APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, and sex 



Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, and sex. 

COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A. 1. Similar examples for sampling chinook and coho salmon are shown 
in Appendix A.2. 

Complete each section of the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/areafcatch or escapement/gear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye and chum scale samples will have only 1 gum card per AWL form as shown 
in Appendix A.1. Coho and chinook samples will use up to four gum cards per AWL form 
as shown in Appendix A.2. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. 



Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered) when sampling sockeye, chum, coho, and 
chinook salmon. 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish guny and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders res~onsibilitv to make sure that all forms are carefully 
edited before returning them to vour su~ervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l and A.2. 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 



Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled, vessel/tender 
name, etc. Transfer this same information to the top margin of the AWL. 

SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix AS.) Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest mrn. Check the calipers periodically to ensure 
measurement accuracy. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as shown in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7). 

6. When sampling sockeye and chum salmon, repeat steps 1 through 4 for up to 40 fish on 
each AWL form. 



7. When taking multiple scales per fish as with chinook and coho salmon, sample the 
"preferred scale" and scale #2 as shown in Appendix A.6. Scale #2 is one inch to the left 
of the "preferred scale," and is 2 rows above the lateral line. Mount the 2 scales from fish 
#1 over 1 and 11 on the gum card as shown in Appendix A.2. Continue to mount the 2 
scales from fish #2 over 2 and 12, etc. If sampling 3 scales, mount the scales over #1, #11, 
#21, etc. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. It is the responsibility of the crew 
leader to be sure the data has been transcribed correctly and the AWL forrns filled 
out completely. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

AWLs should be carefully edited. Recheck header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, f i g  it completely. 

Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the 
top right margin. If there is not room on the AWL to completely explain the remarks, use 
a separate piece of paper. 



4. Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the reverse 
of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each 
sample is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mrn fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

11. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Card No 3 9 LA 
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FORM VERSION 2.1 
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* * . . . . . a  

a * . . . . . .  

] * OFCARDS ) - 

Appendix h2, AWL and scale cards for sampling 2 scales per fish. 



Appendix A.3. Assigned port and weir location codes. 

Port and Location Codes 

030 - Lazy Bay 
03 1 - Port of Kodiak 
032 - Pads Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
15 1 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix k~4. Periods and corresponding calendar dates, 1993. 

Period Calendar Dates Period Calendar Dates 



Appendix A . S  Measuring f i s h  length ,  mid-eye t o  fork  of t a i l .  

Mid-eye t o  f o r k  l e n g t h s  a r e  taken because t h e  l e n g t h  and shape of 
a sa lmonfs  snout  changes a s  it approaches sexual  ma tu r i ty .  The 
procedure f o r  measuring by t h i s  method fol lows:  

1) P lace  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  wi th  i t s  head t o  
your l e f t  and t h e  d o r s a l  f i n  away from you. 

2 )  The eye should be on t h e  l i n e  p r o j e c t i n g  from t h e  end of  
t h e  meter s t i c k .  Hold t h e  head i n  p l a c e  with  your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p l a c i n g  your 
thumb i n  t h e  f i s h ' s  mouth. 

3 )  F l a t t e n  and spread  t h e  t a i l  a g a i n s t  t h e  board with  your 
r i g h t  hand. 

4 )  Read t h e  mid-eye t o  fo rk  l eng th  t o  t h e  n e a r e s t  m i l l i m e t e r .  



Appendix ~ , 6 .  Removal and mounting of the preferred scale- 

I DORSAL I 
lateral line dorgol fin adipose f In 

pectoral fin pelvic fik anal fin 

I VENTRAL I 
INPFC rated areas for scale removal- 
Area A is the preferred area. B is the second 

' choice if there are no scales in area A- 
C designates non preferred areas- If scales on 
on the left side of the fish are not good.: 
try the right side- 

00 NOT TURN SCALE OVER 

I preferred ore: preferred kcole. . .  ond fit? origin : . 

The preferred scale in this diagram is 
solid black. It is located 2 rows up 
from the lateral liner on a diagonal 
from the insertion (posterior) of the 
dorsal fin 'backn towards the origin 
of the anal fin. 

Place the scale directly over 
the number on the gummed card 
with the anterior portion (arches 
of the scale pointed toward the 
top of the card. 



Appendix A.7- Scale orientation on the gummed card, 

The scales are all correctly oriented 
on the card in the same direction,, with 
the anterior portion of the scale pointed 
toward the top of the card- 

The scales are incorrectly oriented in 
different directions. This increases 
the time spent to age samples. 
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KODIAK AREA COMMERCIAL SALMON FISHERY 

HARVEST STRATEGY, 1993 

By: 

Dave Prokopowich 
Kevin Brennan 
Dennis Gretsch 

Regional Information Report1 No. 4K93-21 

Alaska Department of Fish and Game 
Division of Commercial Fisheries 

21 1 Mission Road 
Kodiak, Alaska 99615 

May 1993 

'The Regional Information Report Series was established in 1987 to provide an information access system for 
all unpublished division reports. These reports frequently serve diverse ad hoc infmational purposes or archive 
basic uninterpreted dam To accommodate timely reporting of recently collected information, reports in this series 
undergo only limited internal review and may contain preliminary data; this information may be subsequently 
finalized and published in the formal literature. Consequently, these reports should not be cited without prior 
approval of the author or the Division of Commercial Fisheries. 
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INTRODUCTION 

In 1993, commercial salmon fisheries in the Kodiak Management Area (Area K) will be managed 
according to a harvest strategy which emphasizes three criteria: 

(1) To ensure that 1993 salmon escapement occurs in the proper magnitude and 
distribution so that the potential for maximum production of future returns is 
established. 

The results of ADF&G's 1993 management activities will directly affect the following future 
commercially targeted returns: 

- 1995 pink salmon 
- 1996 - 1997 coho salmon 
- 1996 - 1998 chum salmon 
- 1997,1998,1999 sockeye and chinook salmon 

(2) To provide for orderly fisheries on the highest quality salmon by maximizing harvest 
opportunities during each fishing period. 

This requires a species oriented approach. 

- For sockeye and coho salmon fiom major systems, management emphasizes the use of 
inseason weir escapement data to determine fishing time by geographical area. 

- Fishing time on minor sockeye and coho systems without fish weirs is determined by 
ADF&G's perception of run strength for these systems. 

- Managing pink and chum salmon returns emphasizes using preseason forecasts initially 
to determine fishing time and then adjusting fishing time inseason as the actual run 
strength becomes more apparent. 

(3) To adhere to the biological and allacative requirements of all State Board of Fisheries 
(BOW) Management Plans, in order to ensure that traditional fishing opportunities for 
all commercial gear types and all user groups occur in a manner consistent with the 
criteria identified in (1) and (2). 

This harvest strategy is an overview of how ADF&G expects to manage the 1993 salmon fishery. 
Along with this overview, a basic management chronology (Figure 1) can be used as a guide to 
clarify why inseason adjustments in harvest strategy are needed, as dictated by species specific 
management requirements. For example, sockeye salmon management requires fishing time and 
areas open to fishing be strictly regulated by the sockeye salmon escapement information obtained 
from up to nine salmon weirs. Prorating fishing time for sockeye salmon solely on the basis of 
preseason expectations, other than for the June 9 commercial test fisheries, is not an acceptable 
method of managing Kodiak's sockeye salmon stocks. However, for pink salmon management, 
prorating fishing time based upon preseason expectations is mandatory for prosecuting Kodiak's 
pink salmon fishery successfully. This can be done with little chance of adverse effects on future 
production and is the most acceptable way of managing the harvest of Kodiak's relatively large 



pink salmon returns. Chum and coho salmon require a blend of these two management 
approaches in that both species are initially harvested as bycatch in fisheries where fishing time 
is generally targeted on pink salmon. Targeted management and stock specific fisheries on chum 
and coho salmon requires proper run strength assessment before these fisheries can occur. This 
requires a combination of both weir and aerial escapement data and assessment of fish "buildups". 
This information can be used, along with inseason assessment of bycatch of these species, to 
determine if the returns can adequately support additional near terminal harvests. 

HARVEST PROJECTIONS 

Initial projections for the 1993 Kodiak commercial salmon fishery are for a harvest of 
approximately 25,294,500 salrnon (Table 1). This includes harvests of approximately 21,000 
chinook, 290,000 coho, and 1,200,000 churn salmon. Up to 15,000,000 wild stock and 6,500,000 
Kitoi Bay hatchery produced pink salrnon should also be harvested. This could be a record for 
an odd year pink salmon harvest; this good forecast is based on excellent pink fry overwinter 
survival and favorable weather during the spring of 1992 when fry were outmigrating into the 
nearshore ocean environment. Sockeye salrnon harvested should only be near 2,200,000 fish. 
This is lower than the harvest of recent years. The relatively weak sockeye forecast is in part due 
to lower than average expected returns to the Ayakulik River and Frazer Lake systems. Both the 
early and late run sockeye fisheries are expected to harvest near 1.1 million sockeye salrnon 
(Table 1). 

Ln 1993, in addition to the pink salmon produced at the Kitoi Bay Hatchery, enhancement projects 
conducted by the Kodiak Regional Aquaculture Association (KRAA) and ADF&G's Fisheries 
Rehabilitation and Enhancement Division (FRED), should contribute to the common property 
fisheries of the Kodiak Area. Supplemental production may allow for up to 22,000 sockeye, 
5,000 chum, and 11,200 coho salmon to be harvested (Table 2). 

A good tool for illustrating the timing and magnitude of salrnon harvests are projected harvest 
graphs (Appendix A.l - A.3.). A curve can be drawn, based on the historical average cumulative 
salmon catch by date, that is scaled to the current preseason harvest projection. By keeping track 
of the actual salmon harvest by date, and plotting these on the graphs, a comparison of expected 
and actual return can be made. These graphs are used for planning purposes by both ADF&G 
and industry to identify if preseason management or operational strategies need to be modified 
inseason because of unexpected deviations in actual run strength. 

FISHING PERIODS 

All fishing periods will be by emergency order and will generally be based upon inseason 
assessment of actual run strength (Table 3). 



Opening Times 

All regular fuhing periods will begin at 12:OO Noon and end at 9:00 P.M., except: 

The Cape Igvalc fisheries will usually begin at 12:Ol A.M. and end at 12:Ol A.M. during the 
period of June 6 through July 25. 

The Inner Ayakulik Section fisheries will usually begin at approximately low tide. These 
will be daylight openings, and will be initiated by ADF&G "flare openings". When such 
openings occur, the opening time for the Outer Ayakulik Section may be adjusted to coincide 
with the Inner Ayakulik Section. 

Beginning on August 16, al l  fishing periods will end at 6:00 P.M. instead of 9:00 P.M. 

Advance Notice for Each Fishing Period 

All advance notice time will be based upon the initial announcements being made on SSB 
frequency 4125 Khz, following the 6:00 P.M. daily marine weather broadcasts. 

For the Cape Igvak fishery, the initial fishing period will have at least a 36 hour advance 
notice. All subsequent fishing periods will have at least 18 hours advance notice, unless it 
is an extension of an ongoing fishing period. 

For the June sockeye fisheries in the Alitak, S.W. Kodiak, and N.W. Kodiak Districts, the 
initial fishing periods will have at least a 42 hour advance notice; this includes the normal 
June 9 fishing period for the Alitak and N.W. Kodiak Districts and the approximate June 14 
fishing period for the N.W. Kodiak District. 

All subsequent fishing periods for the Kodiak Area prior to Julv 6 will have at least 18 
hours advance notice, 

For the initial pinkichum salmon fisheries, at least 42 hours advance notice will be 
provided, with the fishery starting at 12:00 noon on July 6. 

All subsequent fishing periods for the Kodiak Area after the Julv 6 fishing period will 
have at least 18 hours advance notice. 

All extensions in fishing time from a previously announced fishing period will have at least 
3 hours advance notice. 

In Period Closures 

During the period July 6 through July 25 in period dosures of "Seaward Zones" 
designated in the North Shelikof Strait Sockeye Salmon Management Plan may occur. 
Fishers who are fishing in management units covered by this plan are advised that in 



period closures of "Seaward Zones" are possible and that such closures will be 
announced on SSB frequency 4125 at 8:00 A.M., 10:W A.M., 2:00 P.M., or 6:00 P.M. 
with the effective closure time occurring three hours following the initial announcement 
time. 

Length of Fishing Periods 

Sockeye Salmon 

In general, each fishing period targeting on early and late sockeye salmon runs to all major 
systems will be dependent upon weir escapement counts. This will also apply to those minor 
"weired" systems targeted by the commercial fishery. 

The exceptions to this will be the normal June 9 commercial test fisheries in the Alitak Bay and 
N.W. Kodiak Districts. The first period will extend from 12:00 Noon Wednesday June 9 through 
9:00 P.M. Thursday June 10, a 33 hour period. A second 33 hour commercial test fishery will 
occur in the N.W. Kodiak District on approximately June 14 depending upon when this fishery 
can be coordinated with other terminal sockeye fisheries in order to spread the fishing effort. 
Additional fishing time in the Alitak Bay District will depend on the results of the June 9 
commercial test fishery, the ADF&G test fishery, weir escapements and positive buildup trends 
(see Alitak Bay District Management Plan). 

In conjunction with this second commercial test fishing period in the N.W. Kodiak District, will 
be a potential 33 hour fishing period for healthy minor sockeye salmon systems (Afognak Lake, 
Saltery, etc.). Specific management units (sections) open for this fishery will be dependent upon 
the strength of the runs associated with these units. The E.O. announcement for this opening will 
specify which sections are to be opened. 

Fishing periods in the Cape Igvak Section will continue to be in increments of 24 hours running 
from 12:Ol A.M. to 12:Ol A.M.. Fishing time will be dependent upon an evaluation of the 
Chignik System sockeye salmon run, the predominant contributing stock harvested in this section. 
A review of the Cape Igvak management plan listed in this document should clarify the biological 
and allocative requirements of this plan. For the 1993 season, fishing time will initially be 
allocated in the Cape Igvak Section based upon the criteria listed in paragraph (c) of the plan. 

For most late run sockeye salmon stocks, a portion of the harvestable surplus is commonly taken 
as bycatch during targeted pink salmon fishing periods. Consequently, a "blended" management 
strategy is needed to insure minimum escapements are achieved by species with desired 
escapement requirements not being exceeded. The Westside Kodiak Management Plan provides 
an overview of which salmon stocks and time periods are targeted for management. 



Pink Salmon 

The total 1993 projected pink salmon harvest of 21.6 million fish, which includes Kitoi Bay 
Hatchery's projected contribution of 6.5 million pinks, represents a potential record high harvest. 
Overall, preernergent fry densities from the 1991 brood year were the highest on record for an 
odd year return. Mild spring weather conditions, combined with the overall high live fry 
densities, are the main factors which resulted in the 1993 pink salmon run being forecast at near 
record levels. It should be noted that during the previous three years (1990, 1991, 1992) pink 
salmon returned to Kodiak Area streams at less than forecasted levels. For the 1992 return, poor 
early marine conditions may have been the main factor for the less than expected return. In 1990 
and 1991 there were very low adult average weights, which points to poor ocean rearing 
conditions. If similar marine conditions exist that may have affected the 1990 and 1991 returns, 
the 1993 pink salrnon run may be less than projected. For planning purposes the actual harvest 
could approach the lower end of the forecast range of 15 million pink salmon, and may not 
exceed the point estimate of 21.6 million pink salmon. 

The 1993 harvest strategy for pink salmon will emphasize the three management criteria identifed 
in the introduction of this document. 

In consideration of the forecasted strength of the 1993 pink return and the expected strong early 
production associated with odd year returns, the 1993 pattern of fishing periods for those 
management units where pink salmon are the targeted management species is expected to 
vary in fishing time from 4-l/2 days per week up to 7 days per week from July 6 through 
approximately August 25. 

Listed below are projected fishing period scenarios which can be used for planning purposes by 
both ADF&G and industry. Changes in these scenarios should be exmted if simificant 
deviations in the actual vink salmon return occurs. Less fishing time should be expected in 
management units where chum salmon are the targeted management species. 

First Period: 4-112 duys (105 hours) - 12:00 Noon July 6 through 9:00 P.M. July 10. In recent 
years this initial fishing period has varied between 2-112 to 4-1/2 days in duration. Due to the 
expected strong early production associated with an odd year return a longer initial fishing period 
is warranted. This period provides harvest data important for early run strength assessment for 
Area K's entire pink salmon run as well as for specific chum salmon stocks. No extensions in 
fishing time based on pink or chum salmon harvests would occur during this period. In 
consideration of the run out tides, closed waters will be increased in the Inner Uganik Bay Section 
beginning with this fishing period. 

Second Period: 4-1/2 days (105 hours) - 12:OO Noon July 13 through 9:00 P.M. July 17. This 
second period will help ensure that early run pink salmon stocks and several major chum salmon 
stocks are adequately harvested per the stated management goals, and that at least minimum 
escapements are ensured. Assessment of run strength for both species will emphasize harvest 
data. No extensions in fshing time based on pink or chum salmon harvests would occur during 
this period. 



Third Period: 4-112 days (105 h o w )  - 12:M Noon July 20 through 9:00 P.M. July 24. This 
third period will occur following a two day closure, to allow an influx of pink and chum salmon 
into terminal areas to enhance the build-up of potential escapement fish. This is the first fishing 
period when the combination of harvest and early escapement/build-up information will provide 
the initial indications of actual run strength for major pink salmon fisheries. While no extensions 
in fishing time are expected during this period, the assessment results of this period have 
commonly resulted in reduced fishing time during the fourth period for years of weaker than 
expected pink salmon returns. 

Fourth Period: 4-112 days (105 hours) - 12:M Noon July 27 through 9:00 P.M. July 31. This 
fourth period is a very critical period in that the peak harvest dates and a fairly accurate 
assessment of total run strength should be evident by period's end. Extensions in fishing time 
commonly occur off of this period during years when the pink and chum salmon returns are equal 
to or stronger than expected. The initial pink salmon opening for the Kitoi Bay Section should 
occur at the beginning of this fishing period. 

Fiffk Period: 4-112 days (105 hours) - 12:M Noon August 3 through 9.M P.M. August 7. This 
fifth period should yield the peak harvest date and should be the peak harvest period in 1993, 
provided normal run timing occurs. If preseason expectations appear valid, extensions in fishing 
time could occur in portions of the management area This period commonly yields the first 
significant announcement of differential fishing time by management unit as heavy production 
areas are targeted for extensions, while moderate or lower production areas are not. Extensions 
in fishing time are not expected for management units located in the N.W. Kodiak District. 

Sixth Period: 4-112 days (105 hours) - 12:M Noon August 10 through 9:00 P.M. August 14. 
This sixth period should be the first postpeak period and is important from the standpoint that 
returns to major late production systems should be evident by period's end. Also this is a critical 
period for considering expansions in closed water sanctuaries to enhance escapement levels, and 
to make a final evaluation of run strength to determine if further reductions in fishing time are 
needed for the remaining periods to ensue adequate escapement; a strategy for "topping off' 
escapement for all systems stems from this period. 

Seventh Period: 4-112 days (1 02 hours) - 12:OO Noon August 17 through 6:00 P.M. August 21. 
This seventh period is when a blended, multi-species management approach is needed for those 
sections where pink salmon were the targeted species for the previous six periods. Emphasis will 
still be on harvest of excess good quality pink salmon and on achieving at least minimum pink 
escapements where applicable. However major concern will be directed toward the run strength 
of late run sockeye and chum salmon. 

Eighth Period: 3-112 days (78 hours) - 12:OO Noon August 24 through 6:00 P.M. August 27. 
This eighth period will be primarily a cleanup period for most pink salmon stocks; all escapement 
requirements should be mostly assured and all excess pink salmon of acceptable quality should 
be available for harvest in near terminal areas where applicable. Again, this period will require 
a major emphasis on multi-species management; it is a critical management period for late run 
sockeye and chum salmon stocks as well as early run coho salmon stocks. 



Chum and Coho Salmon 

A large portion of the 1993 Kodiak chum and coho salmon harvest will occur as bycatch in 
nonterminal locations during fishing periods having fishing time associated with major pink 
salmon fisheries. System specific chum and coho salmon fisheries which occur during the pink 
salmon fishery will commonly result in pertinent management units having less fishing time than 
management units targeting primarily pink salmon stocks. This approach emphasizes the use of 
more terminally located management units for targeted chum and coho salmon management (i.e. 
Inner Kukak Section, Zachar Bay Section, Kizhuyak Section, etc.) 

EMERGENCY ORDER INSEASON ANNOUNCEMENTS 
("GETTING THE WORD") 

Fishing wriod announcements mav not alwavs be ~redictable because the fishery is managed 
on data evaluation which is compiled daily. Data used to make fishery decisions includes (1) 
escapements via weir counts and/or aerial surveys, (2) harvest trends (total catch and catch per 
unit effort) and (3) information on fish buildups. 

Once enough information has been collected to determine fish in^ time needed to harvest 
surplus fish an emergencv order and a fisherv announcement is "immediatelv" issued in the 
following manner: 

1) A news release is constructed detailing: 
a) The date, time, and number of the emergency order announcement. 
b) The length of the fishing period. 
c) The opening and closing times and dates of the fishing period. 
d) The areas open to fishing. 
e) The areas closed to fishing (those sections not listed as being open). 
f) The location of "closed water" marker adjustments. 
g) Justification for the opening/closing 

2) The news release is posted at the entrance of the Kodiak ADF&G office. 

3) Copies of the news release are made available at the Kodiak office. For after hours 
availability, copies are stored at the main entrance. 

4) The news release is recorded on a 24 hour recorded message phone (Number 486-4559). 

5) The news release is made available to three local radio stations (K.V.O.K., K.M.X.T., and 
K.G.T.L.) to be played by these stations at predesignated times during the day. 

6) The news release is announced over SSB channel 4125 Khz following the marine weather 
broadcasts. Commonly, the first reading of a news release occurs after the 6:00 P.M. 
weather, but occasionally the initial reading comes after the 8:00 A.M. weather broadcast. 



7) The news release is distributed to all processors either by hand, verbally on the telephone, 
by tele-fax, or through the ADF&G recorded message phone; this information is then passed 
along to their respective tenders. 

8) Information on the most current news release or emergency order can also be obtained by 
calling the Kodiak ADF&G office during working hours, or by calling Dave Prokopowich 
(486-6007) or Kevin Brennan (486-6475) after working hours or on weekends. 

9) Copies of emergency orders are mailed to a current listing of required and interested 
recipients. 

10) Many fishers, ADF&G vessels and camps, and Fish and Wildlife Protection vessels use a 
small tape recorder to document the exact wording of each announcement as broadcast. This 
is a prudent thing to do when considering the complicated nature of each announcement. 

NEW REGULATIONS 

There are several new regulations for the Kodiak commercial salmon fishery in 1993, as adopted 
by the Alaska State Board of Fisheries @OF) at a meeting held in Kodiak during January 1993. 
Following is a brief synopsis of the new regulations; a complete copy of all the new regulations 
is currently available at the Fish and Game office. In addition to the regulatory changes listed 
below, the BOF made some modifications of existing management plans and passed into 
regulation two additional plans (see section MANAGEMENT PLANS). The new 1993 
Commercial Salmon Fishing Regulations book for the Kodiak Area may be available soon. 

SAAC 18.200. Description of Districts 

Southeast Afognak Section 

In past regulations a description of the Southeast Afognak Section was accidently omitted from 
the Description of Districts. A legal language was included this year which specifies the 
boundaries of this section as the latitude of Cape Kostromitinof on the north, and a line from 
Head Point on Afognak Island to Dolphin Point and the latitude of Dolphin Point on the south. 

Spiridon Bay and Central Section 

The boundary between these sections was moved slightly to the east to accommodate a traditional 
gillnet site. The boundary in Spiridon Bay had been the longitude of Hook Point, and has now 
moved slightly further into the bay, to 153'46'20" W. longitude. 

Outer Karluk Section 

The southern boundary of this section is the latitude of Pafco Point, however this latitude was 
incorrectly listed in the regulation book. The correct latitude is 56'36'20" N. latitude. 



SAAC 18.201. Seaward Bowrdary of Disbict (Three Mile Lima) 

According to Title 50, part 674 of the Code of Federal Regulations it is unlawful to engage in 
commercial fishing for salmon in waters seaward of the state (the "three mile limit") territorial 
sea boundary west of Cape Suckling. During the 1993 Board of Fisheries meeting held in 
Kodiak, board members passed regulatory language to clarify the prohibition of salmon fishing 
outside the territorial sea boundary, stating that the seaward boundary of all districts in the Kodiak 
Area will be the territorial sea boundary as shown on NOAA charts 16580 and 16568. 

SAAC 18.320. Fishing Periods 

To allow for the orderly harvest of sockeye salmon returning fiom the Spiridon Lake stocking 
project a special harvest area has been designated in the normally closed portion of the Spiridon 
Bay Section. Language was added to this section of the regulations to specify that openings will 
be by emergency order only, will only occur during daylight hours, and be a maximum of 6 hours 
in duration. A management plan for this fishery was also approved by the BOF. Due to low 
numbers of sockeye salmon expected to return to Spiridon this year (4,000), and projected fishing 
time of 4 1/2 days per week during the pink salmon fishery, no fishing time is expected to be 
necessary in the special harvest area this year. 

SAAC 18.330. Gear 

In the last regulation book an oversight in editing led to some confusion about the type of gear 
which could operate in the Alitak Bay District after September 4. The wording mistakenly 
allowed set gillnet gear to fish in the Cape Alitak and HumpyDeadman Sections. This was 
corrected to say that after September 4, salmon may be taken by seine gear in the entire Alitak 
Bay District. 

SAAC 18.331. Gillnet Specifications and Operation 

Set Gillnet Attachment 

A regulation which would have modified the attachment point of set gillnets in the Moser-Olga 
Bay Section was passed by the BOF, but the Department of Law subsequently disapproved the 
regulation for filing. The attachment for gillnets in the Kodiak Area will remain as has been 
listed in 5AAC 18.331. 

SAAC 18.332. Seine Specifications and Operation 

Beach Seine Operation 

Language which c l f l ~ e s  the manner in which a beach seine is operated in the Kodiak Area was 
passed into regulation by the BOF. A beach seine must be set fiom, and hauled back to, a beach, 



or to a vessel anchored to a beach. For beach seines only the shoreward end of the seine or lead 
may be anchored, and an additional anchor may be used to attached the vessel to a beach & 
while retrieving the beach seine. Also it is defined that any ring, strap, purse or tow line may 
only be attached to the corkline of beach seines. As always, one end of the beach seine must 
remain on the beach above the surface of the water at all times during the set, and a beach seine 
has ceased fishing only when all the leadline is out of the water. 

Seine Leads 

Minimum mesh size is seven (7) inches. Language was passed which states that it is illegal to 
use overlapping panels of web in a seine lead. 

S M C  18.337. Purse Seine Practice Sets 

The BOF has legalized the practice of purse seine practice sets. However to minimize potential 
enforcement problems the time period for making practice sets was limited to June 1 through June 
7, during daylight hours only. Similarly, the locations where practice sets can be made is limited 
to four (4) areas: inside Lazy Bay, inside Larsen Bay, within 1/2 mile of the Sealand dock in the 
city of Kodiak, and within 1/2 mile of the entrance to the boat harbor in the city of Old Harbor. 

S M C  18.350 Closed Waters 

Dry Bay 

In order to provide additional protection for local stocks the closed water sanctuary in Dry Bay 
has been changed to all watm west of 155O44' W. long. This was implemented by emergency 
order during the past two seasons. 

Karluk Closed Water Sanctuary 

Due to the problems encountered in the past with the closed water sanctuary seaward of Karluk 
Lagoon, as currently described in regulation SAAC 18.350., the following closed water sanctuary 
will be in effect, by emergency order, near the entrance to Karluk Lagoon, stream #255-101 
(Figure 2): 

SAAC 18.350 CLOSED WATERS (2) Southwest Kodiak District 
(E) That portion of the Southwest Kodiak District (off of the entrance to Karluk Lagoon 

(stream #255-101)) enclosed bv a line fiom 57O34'28" N. lat., 154O28'18" W. long. to 
57'34'32" N. lat.. 154O26'42" W. low. (NOAA Chart #16598). 

Buskin River Closed Water Sanctuary 

The stream mouth of the Buskin River (stream #259-211) has moved considerably over the past 
several years. The markers which were present were not providing adequate protection to salmon 
migrating into the stream. The north shore marker has been moved and an offshore point is 



designated to aid in triangulation of the closed water area. The offshore point is at the reef 
directly east of the spit, and may be marked with a buoy. The location of the closed water will 
be described in the first salmon emergency order as follows (Figure 3): 

5AAC 18.350 CLOSED WATERS (6) Northeast Kodiak District 
(E) Buskin River: all waters inside of a line running from a marker on the bluff north of the 

mouth of the Buskin River at av~roximatelv 57'45'48" N. lat., 152'28'23" W. long. to 
a voint offshore at 57'45'21" N. lat., 152'28'09'' W. long. to a marker located onshore 
south of the river mouth at a~~roximatelv 57'45'09" N. lat., 152'28'39" W. long. 
INOAA Chart #I65951 

SAAC 18.355. Reporting Requirements 

Beginning in 1993 commercial fishers must report on an ADF&G Fish ncket salmon kept for 
personal use. New fish tickets will have a specific area for reporting salmon kept for personal 
use, but if an old style ticket is used the number of salmon, by species, taken for personal use 
must be recorded on the ticket. 

MISCELLANEOUS REGULATORY CLARIFICATIONS 

Closed Water Adjustments 

As a result of conflicting interpretations of Alaska Statute 16.05.785, failure to remove markers, 
there will be no inseason adjustments of closed waters unless ADF&G personnel will be able to 
remove old markers and install new markers or unless inseason adjustments of closed waters are 
made to a specific stream terminus. All adjustments to closed waters listed in 5AAC 18.350 will 
be made by emergency order. 

Closed Wafer Sanctuaries 

In areas where ADF&G has deployed regulatory markers to establish waters closed to fishing, a 
straight line closure is in effect provided that no mrtion of that line is less than 500 vards from 
the seaward extremities of the e x m d  tideland banks which desimates the stream mouth. 
Consequently, common closed water configurations will be areas of various shapes, depending 
upon the nature of each individual stream mouth extending between the two regulatory markers. 
In areas where ADF&G has deployed regulatory markers to establish waters closed to fishing in 
bays a straight line closure is in effect. 

In the Mainland District, ADF&G is expanding its stream marker program. Fishers participating 
in salmon fisheries located in the Mainland District should be aware that closed water sanctuaries 
may be larger in some areas due to the placement of markers, to protect "buildup" fish during low 
tides. 



Boundary Determinations 

When determining the location of a particular district or section boundary, or any inseason 
emergency order boundary, the latitude and longitude as plotted on a NOAA navigational chart, 
NAD 1927, approximate scale 1:80,000, will represent the correct boundary locations. 
Boundaries plotted on NOAA navigational charts using NAD 1983 may not correspond to the 
correct locations. Latitude and longitude as determined by Loran or Global Positioning System 
(GPS) bearings may represent incorrect boundary locations. District and Section boundaries are 
depicted on the current Kodiak salmon statistical area chart (available at Kodiak ADF&G office). 

Section Boundhies 

_he Raspheny Straits Section is not part of the Southwest Afognak Section. 

Purse Seine Leads 

Minunu sesh size is seven (7) inches. Double panels of web overlapped in the lead will 
5t: 'rqa;. 

Set Gillnets - Operation of Gear 

Leads 

Seine webbing" used as a lead for set gillnets is not intended to "gill salmon". Set gillnet leads 
which have similar mesh size and web construction to the actual set gillnet gear will not be 
considered legal gear. 

Operation of Set Gillnets 

Set gillnets must be operated in substantially a straight line, except that no more than 25 fathoms 
of a set gillnet may be used as a hook. A hook may be used in any configuration. When a 
allnet is being operated primarily as a "hook in anr configuration'' it will be considered illegal 
to actively operate that gillnet as a purse or beach seine (such as "round hauling"). 

FLSH TICKETS 

A reminder to all fishers to check the statistical area recorded on each of your fish tickets. It is 
required that the correct harvest location(s) be shown on each ticket and it is the responsibility 
of each fisher to ensure tender operators or the cannery personnel record the correct harvest 
location on each ticket. This information is extremely useful in evaluating inseason harvest 
levels, stock contribution, and effort distribution. 



Seiners 

Please provide estimates of harvest by area to tender operators. For example "1/3 of my reds 
were from Cape Alitak (257-20) and the rest were from Red River (256-20). The rest of my fish 
were 1/2 and l/2 from each of these areas". Prior to signing your tickets, check to make sure the 
proper harvest information by STATISTICAL AREA has been entered. 

Of particular importance will be the accurate recording of the harvest from that portion of the 
Shelikof Strait regulated by the Shelikof Strait sockeye salmon management plan. In order to 
provide an accurate accounting of sockeye salmon harvests in this area, ADF&G and Fish and 
Wildlife Protection will conduct extra monitoring of harvest activity and tendering operations in 
this area during the July 6 to July 25 time period of this plan. 

Because of the fixed nature of this gear, each permit holder's reporting area (statistical area) 
should be consistent between landings. However, in the event that you become "exploratory" 
with your nets and move into a new statistical area, please provide the tender operator with that 
information. Prior to signing your tickets, ensure that the proper harvest information by 
STATISTICAL AREA has been entered. 

MANAGEMENT PLANS 

Currently there are seven (7) Board of Fisheries approved management plans which provide 
guidance to ADF&G for specific portions of the Kodiak Management Area. Each management 
plan affects several management units (Table 4) through part or all of the salmon fishing season. 
As with any good plan, the test of time and a continued review process will determine its 
effectiveness at accomplishing the desired biological and allocative goals. The 1993 season will 
provide additional opportunities to evaluate the merits of these Board approved plans. One of 
these, the Westside Kodiak Management Plan, covers the greatest geographical area and affects 
more user groups and gear types than any other plan. In contrast, the Crescent Lake Plan is 
associated with a relatively small coho enhancement project which impacts the subsistence fishery 
in the vicinity of Port Lions, and so a plan was needed to clarify coho fishery priorities for that 
area. 

Proper implementation of these plans in 1993 will require a major communication effort between 
ADF&G and the industry. As with any of these plans, if there is a need for plan clarification, 
all inquiries, suggestions, and concerns are encouraged to be directed to ADF&G, Kodiak. A 
discussion of each plan follows. 



Cape Igvak 

The Cape Igvak Management man covers the time period from June 5 through July 25 for fishing 
activity in the Cape Igvak Section of the Mainland District (Table 5). This plan has been in 
effect since 1978 and allocates a percentage of the available Chignik sockeye salmon for 
harvesting (approximately 15%) to Kodiak permit holders when specific biological and harvest 
criteria are met in Chignik. Fishing time after July 25 in the Cape Igvak Section will be targeted 
toward pink, chum and coho salmon bound to spawning streams in the Gape Igvak Section and 
in the Wide Bay Section. 

The 1993 forecast for Chignik sockeye salmon runs indicate that early production should be above 
average, and that late production should continue at or above average. 

A detailed description of the Cape Igvak Management plan is listed in the regulation book under 
SAAC 18.360. 

Alitak Bay District 

This plan covers the entire commercial salmon fishing season, and identifies the primary 
management species by management unit throughout the season (Table 6). The plan affects the 
sockeye salmon stocks returning to the Frazer, Upper Station, and Akalura systems, and the pink 
and coho salmon stocks returning to Dog Salmon, Upper Station, Akalura, Humpy Cove, 
Deadman, Horse Marine, and Silver Salmon systems. This plan has been in effect since 1988. 

The management chronology for Olga Bay stocks identifies the targeted management stocks by 
approximate time period. In situations where two or more targeted stocks overlap in run timing 
a "blended management approach will occur, whereby adequate fishing time will be provided 
to ensure desired escapement goals are not exceeded for the more dominant stock(s) yet that the 
minimum escapement goals for the less dominant stock(s) are achieved. As decreed by the Board 
of Fisheries, fishing time directed on these stocks will occur simultaneously in the traditional 
management units for harvesting these stocks, namely the Cape Alitak Section and the Moser- 
Olga Bay Section. Management for these stocks will emphasize an aggressive strategy to contain 
the harvest to these traditional harvest units; this strategy also applies to the remainder of the 
stocks in the Alitak Bay District. 

The regulatory wording for implementing this management plan appears in the 1993 Commercial 
Finfish Regulation Book under SAAC 18.361. Dates listed in the plan are approximate and may 
vary with changes in run timing; an exception is the June 9 commercial test fishery, which is a 
firm date. The specifics for managing the 1993 returns need to consider the expected magnitude 
of the targeted stocks returning to the Olga Bay systems. The sockeye salmon returns to Alitak 
are expected to yield relatively strong sockeye salmon production from the early run Frazer 
system and the late run Upper Station system. In conjunction with the late run sockeye 
production, a relatively strong return of pink salmon to the Dog Salmon river is expected to be 
available to the fishery. Because of the early timing of Dog Salmon River pink return harvestable 
surplus for both stocks should be taken in the traditional Cape Alitak, and MoserIOlga Bay 



Sections. Fishing time in the upper Olga Bay sections is not expected in 1993 unless the Upper 
Station return is much weaker than forecasted. 

Some specific points to stress this year are: 

- The approximate June 12 through June 24 period is identified as an aggressive management 
time for Frazer sockeye salmon. 

- To maintain equitable and orderly harvest opportunities for al l  gear types, and to insure that 
escapement requirements are achieved for the 1993 season, the minimum escapement goal for 
Frazer sockeye salmon (140,000) will be targeted. 

- The minimum pink salmon escapement requirement for the Dog Salmon system is 60,000 fish 
and the desired goal is 180,000 pink salmon. 

- In the event that fishing time is required in Upper Olga Bay management units, minimum 
advance notice will be as identified. 

- Sockeye returning to Akalura will be aggressively managed in the Inner Akalura Section, to 
insure the sockeye escapement does not exceed 60,000 fish. 

Westside Kodiak 

The Board of Fisheries, at their December 1989 meeting in Kodiak, adopted into regulation this 
management plan which identifies the management chronology for major Westside Kodiak salmon 
stocks (Table 7). 

The goal of this Management Plan is to achieve escapement and harvest objectives of sockeye 
salmon returning to the Karluk, Ayakulik, and other Westside minor systems, and of pink, churn, 
and coho salmon returning to systems in the Southwest Afognak, Central, North Cape, Anton 
Larsen Bay, Sheratin Bay, Kizhuyak Bay, Terror Bay, Inner Uganik Bay, Spiridon Bay, Zachar 
Bay, Uyak Bay, Outer Karluk, Inner Karluk, Sturgeon Bay, Halibut Bay, Outer Ayakulik and 
Inner Ayakulik Sections. The intent of the Board is to insure that salmon bound to these systems 
be harvested to the extent possible by the traditional fisheries located in all 17 sections. The plan 
directs the department to manage the Northwest Kodiak and the Southwest Kodiak Districts and 
the Southwest Afognak Section in accordance with the guidelines set out in this plan. 

This plan was submitted as a proposed regulation to the Board of Fisheries by the Kodiak 
Management Staff in order to allow industry the opportunity to comment on existing harvest 
strategies and to clarify their intent. Frequently, Kodiak fishers had expressed concerns over how 
the department will manage the Westside management units (sections) into the 1990's, when local 
sockeye stocks are projected to be near maximum production, since this will affect the traditional 
harvest opportunities between fixed and mobile gear. The annual harvest strategy has traditionally 
invoked a "blend" of fishing time between the 17 management units covered by this plan. At 
times this "blend" has not been totally understood by industry and has resulted in enough 
allocative uneasiness that future management stability could be jeopardized. Guidelines for this 
"blend" needed to occur in regulatory form to specifically identify inseason harvest strategy and 



to dispel any concern and confusion. Again, the previous regulatory structure did not provide the 
infomation needed by industry to evaluate inseason management decisions which affect allocation 
concerns of the three gear types affected by this plan. 

This management plan reflects the realization of long term management goals and identifies 
cunent management practices both of which were initially implemented in 1971. The basis for 
these goals and practices was primarily to rebuild depleted Karluk and depressed Ayakulik 
sockeye salmon stocks. This plan provides a predictable management framework for these rebuilt 
stocks, as well as major pink, chum and coho salmon stocks of westside Kodiak, and helps to 
stabilize fishing opportunities between the three gear types on the highest quality fish in these 
districts and sections. 

The regulatory wording of this plan appears in the 1993 Commercial Finfish Regulation Book 
under SAAC 18.362. 

North SheliRof Strait Sockeye Salmon 

The Board of Fisheries in December 1989 created this management plan in response to concern 
that the fishing patterns and quantities of sockeye harvested by Area K seiners in 1988 
represented the onset of an expansion of the interception of Cook Inlet bound sockeye in Kodiak 
Area waters. This plan was meant to contain this interception to not exceed estimated historical 
interception levels yet still provide for traditional opportunities to harvest high quality pink and 
chum salmon from local stocks. The major impact of this plan was to create "sockeye harvest 
caps" for that portion of the North Shelikof which encompasses eight (8) management units. 
After these sockeye harvest caps are met, commercial salmon fishing is restricted in these 
8 management units to waters inside of a line drawn cape to cape. 

During the January 1993 Board of Fisheries meeting in Kodiak, a modification of the management 
plan was made to allow the traditional near shore seine fisheries of the Southwest Afognak 
Section to continue, in the event of the sockeye harvest cap being exceeded. A 112 mile corridor 
along the capes was removed from the earlier definition of the "seaward zone" of the Southwest 
Afognak Section. After the harvest cap is met fishing will be restricted in waters outside of the 
112 mile corridor (Figure 4). 

The regulatory wording for this management plan is listed below and under SAAC 18.363. 

From July 6 through July 25 in the Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, 
Hallo Bay, and Big River Sections of the Mainland District, and in the Shuyak Island and 
Northwest Afognak Sections of the Afognak District, the department shall manage the fishery 
as follows: 

- Management of the fishery must be based on local stocks; 

- the fiihery may remain open during normal fishing periods until the harvest exceeds 
15,000 sockeye salmon; 



- when the hamest exceeds 15,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the shoreward zones, as described below: 

- Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, Hallo Bay. and Big River Sections 
west of a line from Cape Douglas at 58'51'06" N. lat, 153O14'54" W. long, to a point at 
58'42'40" N. lat, 153'26'18" W. long, to a point east of Swikshak River at 58'38'06" N. 
lat., 153O35'24" W. long., to Cape Chiniak at 58'31' N. lat., 153'54'21" W. long., to Cape 
Nukshak at 58O23'30" N. lat., 153'57' W. long., to Cape Ugyak at 58'16'36" N. lat., 
154'06'03" W. long., to Cape Gull at 58'13' N. lat, 154'08'30" W. long., to Cape Kuliak 
at 58'08'11" N. lat., 154O12'34" W. long., to Cape Atushagvik at 58'05' N. lat., 
154'18'48" W. long., to Cape llktugitak at 58O01'12" N. lat., 154'34'48'' W. long to the 
southern entrance of Dakavak Bay at 58'01' N. lat., 154O43'30" W. long. 

- Shuyak Island and Northwest Afognak Sections south and east of a line from Point Banks 
at 58'38' N. lat., 152'18'54" W. long., to Dark Island at 58'38'45" N. lat., 152'33'05" W. 
long., to Gull Island at 58'35'48" N. lat., 152'38'45" W. long., to the northern entrance 
of Big Bay at 58'34'06" N. lat., 152O40'12" W. long., to the western entrance of Blue Fox 
Bay at 58'27'41" N. lat., 152O43'42" W. long., to Black Cape at 58'24'33" N. lat., 
152'53'09" W. long., to Cape Paramanof at 58O18'21" N. lat., 153O02'45" W. long. 

From July 6 through July 25 in the Southwest Afognak Section of the Afognak District, the 
department shall manage the fishery as follows: 

- management of the fishery must be based on local stocks., 

- the fuhery may remain open during normal fishing periods until the harvest exceeds 
50,000 sockeye salmon; 

- when the harvest exceeds 50,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the Southwest Afognak Section Shoreward 
Zones east of a line from one-half nautical mile west of Cape Paramanof at 58'18'21" N. 
lat., 153'02'45" W. long., to one-half nautical mile west of Tanaalc Cape at 58O15'36" N. lat., 
153'06'09" W. long., to onehalf nautical mile west of Steep Cape at 58'12'05" N. lat., 
153'12'33" W. long., to one-half nautical mile west of a point at 5 at 58'08'25" N. lat., 
153'18'52" W. long., to one-half nautical mile west of Raspberry Cape at 58'03'35" N. lat., 
153'25'06" W., long. 

All fishers and tender operators should familiarize themselves with the boundaries of these 
"seaward and "shoreward" zones in each of these eight management units. Also, it will be the 
responsibility of both the permit holder and the tender operator to insure that fish tickets for fish 
harvested in the geographical area covered by this plan properly reflect the poundage and 
quantities of salmon by species taken in this geographical area. If there are lingering questions 
on this management plan feel free to contact ADF&G Kodiak staff. 



Crescent LaRe 

As indicated earlier, this management plan is associated with a relatively small coho enhancement 
project which could impact the subsistence fishery in the vicinity of Port Lions. This plan 
clad3es the harvest priorities for coho salmon returning to the Settler Cove area near Port Lions. 
This plan was slightly modified by the Board of Fisheries, during the January 1993 meeting in 
Kodiak. Previously the plan allowed commercial harvest inside the breakwater at Port Lions only 
after September 16; this has now changed to September 10. In addition, the time period that this 
plan is in effect was changed from the entire salmon season to the time period July 15 through 
October 31. The wording of the regulations guiding this plan are listed below as well as in the 
1993 Commercial Finfish Regulation Book under SAAC 18.364. 

SAAC 18.364. Crescent Lake Coho Salmon Management Plan. 

(a) From July 15 through October 31, the Department shall manage the commercial, sport, and 
subsistence fisheries in Settler Cove to provide for full utilization of the enhanced stock 
of coho salmon returning to Crescent Lake in accordance with the Crescent Lake Coho 
Salmon Management Plan in this section. 

(b) Sport and subsistence fisheries are allowed in all waters of Settler Cove consistent with 
SAAC 64 and SAAC 01. 

(c) The department may open, by emergency order, those waters of Settler Cove between 
the causeway and a line from the seaward end of the Port Lions breakwater to a 
department marker located directly across Settler Cove from the breakwater, to the 
commercial taking of salmon only as follows: 

(1) the department may not allow the commercial taking of salmon before 
September 10; and 

(2) before opening the fishery, the department shall determine that 500 or more coho 
salmon are available in Settler Cove for harvest. 

Eastside Afognak 

For the past several years the commercial salmon fisheries of the eastside of Afognak Island have 
been managed under an informal management plan formulated by Kodiak Area management 
biologists and Kitoi Bay hatchery managers. The Board of Fisheries, during the January 1993 
meeting in Kodiak, adopted this plan into regulation. The goal of this plan is to achieve 
broodstock requirements for the hatchery and escapement requirements for local stocks, and 
specify the requirements for fishing time in the Southeast Afognak, Duck Bay, Izhut Bay, and 
Kitoi Bay Sections (Table 8). The wording of the regulations guiding this plan are listed below 
as well as in the 1993 Commercial Finfish Regulation Book. 



5AAC 18.365. Eastside Afognak Management Plan. 

(a) The goal of the Eastside Afognak Management Plan is to achieve escapement and harvest 
objectives of sockeye, pink, coho, and chum salmon returning to natural spawning systems 
in the Southeast Afognak, Duck Bay, Izhut Bay, and Kitoi Bay Sections, and broodstock to 
Kitoi Bay hatchery. It is the intent of the board that salmon bound for these systems be 
harvested by the commercial fisheries located in these sections. 

(b) The Southeast Afognak Section shall be managed on sockeye salmon returning to 
Afognak Lake during the period from June 9 through July 5. From July 6 through August 
24, fishing opportunities will be based on pink salmon returning to major systems in 
Afognak, Kazakof (Danger), and Marka Bays. After August 24, fishing time will be 
dependent on coho salmon returning to this section. 

(c) The Duck Bay Section shall be managed on early chum or sockeye salmon returns to 
Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through August 
24, fishing time will be based on returning mixed wild and hatchery pink salmon. After 
August 24, this section shall be managed on local coho salmon runs. 

(d) The Izhut Bay Section shall be managed on the early chum or sockeye salmon returning 
to Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 1, this section may remain closed to fishing to assure that pink salmon cost recovery 
goals are achieved at Kitoi Bay hatchery. If hatchery cost recovery harvests are not required, 
fishing time in this section will depend on returning wild and hatchery pink salmon from July 
19 through August 24. After August 24, fishing time will be dependent on returns of local 
coho salmon and late hatchery sockeye salmon runs. 

(e) The Kitoi Bay Section shall be managed on early run chum or sockeye salmon returning 
to the Kitoi Bay hatchery, from June 9 through July 20. From July 3 through July 3 through 
July 20, fishing opportunities will not occur until chum salmon broodstock requirements for 
the hatchery are assured. After July 20 through August 20, this section will be managed for 
pink salmon cost recovery and broodstock requirements. If there is no pink salmon cost 
recovery, the section may be managed to harvest pink salmon that exceed broodstock needs. 
After August 20, fishing opportunities may be provided to harvest returning late sockeye and 
coho that exceed broodstock needs. 

Spiridon Bay Sockeye Salmon 

The Kodiak Regional Aquaculture Association, in conjunction with ADF&G, has developed a 
supplemental run of sockeye salmon in Spiridon Bay. Sockeye smolt are stocked in Spiridon 
Lake to rear and then released into Spiridon Bay. Because of the steep topography of the creek 
leading to the lake the retuning sockeye can not ascend to naturally spawn. All returning 
sockeye are intended for common property fisheries. ADF&G, KRAA, and the U.S. Fish and 
Wildlife Service developed a management plan which attempts to fully utilize these salmon while 
protecting local stocks. This management plan was adopted into regulation by the Board of 
Fisheries at the January 1993 meeting in Kodiak. The plan identifies a Special Harvest Area 



inside the normally closed waters area of the Spiridon Bay Section (Figure 5). Openings shall 
be of short duration, no more than 6 hours, during daylight hours only, and will begin with a flare 
launched by ADF&G. The only legal gear type is seine. The harvest area may be adjusted or 
the harvest foregone entirely if local natural stocks are in jeopardy. The regulatory wording of 
the plan follows, and is listed in the 1993 Commercial Finfish Regulation Book. 

SAAC 18.366. Spiridon Lake Sockeye Salmon Management Plan. 

(a) The department shall manage the commercial, sport, and subsistence fisheries in Spiridon 
Bay to provide for full use of the enhanced stock of sockeye salmon returning to Spiridon 
Lake. 

(b) The purpose of the Spiridon Bay harvest strategy is to allow for the orderly harvest of 
sockeye salmon returning to Telrod Cove from the Spiridon Lake enhancement project while 
providing adequate protection for local natural salmon stocks returning to other stream of 
the bay. The intent of the enhancement project is for the harvest of returning enhanced 
salmon to occur in traditional commercial fishing areas of the Northwest Kodiak District 
during openings directed at harvesting Karluk sockeye and westside pink and chum salmon 
stocks. 

(c) The Spiridon Bay Special Harvest Area is that area in Spiridon Bay west of a line from 
153'37'21" W. long., 57'38'54" N. lat., to the opposite shore at 153'38'27" W. long., 57'38' 
N. lat., and east of 153'42'24" W. long. 

(d) Only purse seine and beach seines may be operated in the Spiridon Bay Special Harvest 
Area. 

(c) If a harvestable surplus of enhanced sockeye salmon is in the special harvest area, 
emergency order openings, not to exceed six hours per day and only during daylight hours, 
will be announced. The openings will be started by an aerial flare launched by an ADF&G 
representative. When possible, openings will be coordinated to occur at the beginning of 
openings in the Northwest Kociiak District. 

SOCKEYE SALMON ESCAPEMENTS GOALS FOR AREA K 
MAJOR SOCKEYE SALMON SYSTEMS 

For targeted sockeye salmon fisheries on systems having fish weirs the total enumeration of 
upstream migrants can be used to determine the amount of fishing time required to harvest surplus 
fish. This commonly occurs for the Karluk, Ayakulik, Upper Station, and Frazer systems (major 
systems) and for the Akalura, Saltery, Buskin, Litnik, Pauls, and Thorsheim systems (minor 
systems). For sockeye salmon systems without weirs, fishing time is generally conservative and 
occurs at the discretion of ADF&G, in proportion to the perceived system specific return strength. 

Minimum and desired escapement requirements have been identified for each river's sockeye 
salmon stocks (Table 9). A basic management function is to achieve minimum escapements for 



stocks exploited by targeted fzsheries, even if it means that directed fishing time on those stocks 
does not occur. When the possibility exists that desired escapements may be exceeded, significant 
deviations from optimum production could occur because of that excess. Maximum directed 
fishing time on these stocks would be allowed, even if it requires continuous stream terminus 
fishing to contain the escapement at or near desired levels. These are the extreme scenarios 
occasionally needed for Kodiak Area sockeye salmon management. More commonly only a 
moderate amount of directed fishing time is required to harvest sockeye salmon surpluses and to 
provide escapement which approaches desired levels. 

As with the preseason harvest projections, a good tool for illustrating escapements are escapement 
graphs by stream (Appendix B.1. - B.6.). These are curves drawn based on historical average 
cumulative escapement by day, scaled to the minimum and desired escapement goal for each 
particular system. Actual escapements can be plotted on these graphs to compare with the 
projected cumulative count. Since fishing time is strongly tied to escapement levels, these graphs 
can be valuable aids in understanding current ADF&G management actions, and in planning for 
future fisheries. Actual inseason escapement counts can be heard daily at 8:10 A.M. on SSB 
channel 3230 Khz. 



Table 1. Commercial salmon harvest in 1992 and harvest projections for the Kodiak 
Management Area, 1993. 

CHINOOK SOCKEYE COHO PINK CHUM TOTAL 

1992 Projected Harvest 10,000 3,247,000 250,000 9,220,000 870,000 13,597,000 
1992 Actual Harvest 24,300 4,167.700 280,100 3,310,500 679,500 8,462,100 
1993 Projected Harvest 21,000 2,208,000 290.000 21575,000 1,200,500 25,294,500 

1992 HARVESP 1993  HARVEST^^ 
FISHERY Projection ~ctual' Projection as of 3/30/93 

Early Run Sockeye Salmon Fisheries (6/9-7/15) 
Cape Igvak 262,500 161,700 230,000 
Karluk 150,000 602,100 350,000 
Ayakulik 250,000 957,500 138,000 
Frazep 704,000 245,000 232,000 
Upper Station 50,000 22,800 35,000 
Minor Systems 75,000 16,700 50,000 
Other 70,000 470.400 70,000 
SubTotal 1$61$00 2,476,200 1,105,OOO 

Late Run Sockeye Salmon Fisheries (7116-9115) 
Afognak (Hatchery) 12.000 5.000 18,000 
Cape Igvak 97,500 31.300 95,000 
Karluk l , ~ . O o o  605,800 325,000 
Ayakulik 170,000 141,300 92,000 
Frazer 176,000 29,800 58,000 
Upper Station 125,000 219,400 410,000 
Minor Systems 75,000 15,100 75,000 
Other 30,000 643,800 30,000 
SubTotal l,f=Po 1,691,500 1,103,000 

TOTAL SOCKEYE 3947,000 4,167,700 2,2089000 

Coho Salmon Fisheries (811-1011) 
Afognak (Hatchery) 0 5,000 5,000 
Afognak (Natural) 20,000 42,700 35,000 
Westside 145,000 100,400 135,000 
Alitak 20,ooO 24500 25,ooo 
Eastside/Northend Kodiak 2x)oo 75,600 50,000 
Mainland 40,000 3 1,900 40,000 
SubTotal W0,OOO 280,100 290,000 

Pink Salmon Fisheries (716-915) 
Afognak (Hatchery) 2,320,000 845,400 6S00,OOO 
Afognak (Natural) 700,000 255,700 850,000 
Westside Kodiak 4,600,000 1,306,100 4,750,000 
Alitak 200,000 59,300 2,870,000 
Eastside/Northend Kodiak ~ , 0 0 0  645,400 5,750,000 
Mainland 800.000 189,600 855,000 
SubTotal 9,220,000 3,31090 21,575,000 



Table 1. @age 2 of 2) 

1992 HARVESP 1993 HARVESF~ 
FISHERY Projection ~ctual' Projection as of 313W93 

Chum Salmon Fisheries (616-915) 
Afognak (Hatchery) 25,OoO 3,500 
Afognak (Natural) 30,000 40,UK) 
Westside Kodiak 300.000 270,700 
Alitak ~ , O O o  34.600 
EastsideNorthend K d i  180,000 216,400 
Mainland 
SubTdal 

GRAND TOTAL 13597,000~ 8,462,100e 2 5 4 9 4 5 d  

Numbers of fish. 

1993 harvest projections. 

" Actual harvest estimates by fishery as of 11120192. Sockeye harvest estimates by fishery has 
changed as further stock composition work was completed (3130193). 

Includes 10,000 chinook - projected harvest. 

" Includes 24,300 chinook - actual harvest. 

Includes 21,000 chinook - projected harvest. 



Table 2. Expected harvest from supplemental salmon production, by system and species for 
the Kodiak Management Area, 1993. 

System Sockeye Pink Coho Chum 

Kitoi Bay Hatchery Complex' 

Spiridon LakeC 

Hidden Lake 

Waterfall Lake 

Malina Lake 

Crescent Laked 

See Eastside Afognak Salmon Management Plan. 

Harvest is expected to occur during fisheries targeting pink salmon. 

" See Spiridon Lake Sockeye Salmon Management Plan. Based on projected 1993 returns, 
fishing time is not expected to occur in the Spiridon Bay Special Harvest Area. 

* See Crescent Lake Salmon Management Plan. 



Table 3. Commercial salmon season opening times and dates by species for the Kodiak 
Area, 1993. 

FISHERY 
EARLIEST OPENING TIME/DATE 

Firm Tineblate Approximate TirneDate 

Early Run Sockeye Salmon Fisheries 

Cape Igvak Section ' 
N.W. Kodiak District 
Inner AyakuWE and Outer Ayakulik Sections ' 
Alitak District 
Minor Systems 

Uganik 
Paramanof 
Paulskenosa 
LitniL 
Saltery 
Kaflia/Swikshak 

P i C h u m  Salmon Fisheries * 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

Late Run Sockeye Salmon Fishery 

Cape Igvak Section ' 
All remaining late run sockeye fisheriea 

System Specific Coho Salmon Fisheries ' 
Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

1200 Noon June 9 

1200 Noon June 9 

1200 Noon July 6 
12:00 Noon July 6 
1200 Noon July 6 
1200 Noon July 6 
12:00 Noon July 6 
1200 Noon July 6 
12:00 Noon July 6 

12:Ol A.M. June 5-9 

Low tide June 7-9 

12:00 Noon June 14 
1200 Noon June 14 
12:00 Noon June 14 
1200 Noon June 9-14 
12:00 Noon June 14 
12:00 Noon June 14 

1201 A.M. July (1) 
1200 Noon July 15 

1200 Noon Sept. 1 
1200 Noon Aug. 15 
1200 Noon Sept. 1 
1200 Noon Sept. 1 
12:00 Noon Sept. 1 
1200 Noon Sept. 5 
1200 Noon Sept. 5 



Table 3. (page 2 of 2) 

a Actual opening date will be determined by sockeye escapement levels into the Chignik Ever  
system. Fishing time will be in 24 hour increments. 

Actual opening timeldate is as shown. This opening is considered a commercial test fishery; 
fishing time for this initial period will be 33 hours (12:00 nooon 619 through 9:00 P.M. 6/10). 

Actual opening date will be determined by the sockeye escapement level into Ayakulik River 
and opening time by low tide timing during daylight hours. 

Actual opening time will be determined by sockeye escapement levels into minor systems. 
Fishing time for this period will be 33 hours (12:00 noon through 9:00 P.M.) 

Actual opening timeldate is as shown. Fishing time for this initial period will be 105 hours 
(12:00 noon 716 through 9:00 P.M. 7/10). See section on Fishing Periods for additional 
information. 

Actual opening date will be determined by sockeye escapement levels into the Chignik Ever 
System. Fishing time will be in 24 hour increments. 

g Actual opening date for system specific fishing time will be determined by sockeye escapement 
levels into major systems. All fishing periods will begin at 12:00 noon and end at 9:00 P.M. 
prior to 8/16 and end at 6:00 P.M. from 8/16 to season's end. 

Actual opening date for system specific fishing time will be determined by overall coho run 
strength evaluation and by escapement levels into major systems and minor systems with 
reliable escapement data. 



Table 4. Board of Fisheries approved fishery management plans for the Kodiak Management 
Area, 1993. 

YEAR DATES IN 
MANAGEMENT PLAN INITIATED MGMT. UMTS AFFECTED EFFECT 

Cape Igvak Salmon Management 1978 
Plan 

Alitak Bay District Salmon 1987 
Management Plan 

Westside Kodiak Management Plan 1990 

Crescent Lake Coho Salmon 1990 
Management Plan 

North Shelikof Strait Sockeye 1990 
Salmon Management Plan 

Eastside Afognak Management Plan 1993 

Spiridon Bay Sockeye Salmon 1993 
Management Plan 

Cape Igvak Section 615 - 7/25 
Wide Bay Section 

Alitak Bay District 619 - 1011 

N.W. Kodiak District 
S.W. K d a k  District 6/9 - 1011 
S.W. Afognak Section 

Portion of the Central 
Section in Vicinity 811 - 9/15 
of Port Lions 

S.W. Afognak Section 
N.W. Afognak Section 
Shuyak Section 716 - 7/25 
Big River Section 
Hallo Bay Section 
Inner and Outer Kulrak Sect. 
Dakavak Section 

Kitoi Bay Section 
Izhut Bay Section 
Duck Bay Section 

Special Harvest Area 
in Spiridon Bay Section 619 - 1011 



Table 5. Biological and allocative criteria, and the management chronology, of 
the Cape Igvak Management Plan for the Kodiak Management Area, 1993. 

BIOLOGICAL AND ALLOCATIVE CRITERIA FOR MANAGING THE CAPE IGVAK FISHERY ON 
CHIGNIK BOUND SOCKEYE 

MANAGEMENT CHRONOLOGY FOR CHIGNIK BOUND SOCKEYE AND KODIAK SALMON 

KODIAK BOUND STOCKS 

AND/OR CHlGMK 
LATE RUN STOCKS 

BIOLOGICAL REQUIREMENTS 

REGULATION 
SAAC 18.360 

(a) (b) (c) 

- 

ALLOCATNE REQUIREMENTS 

REGULATION 
SAAC 18.360 

(a) 

(b) 

THROUGH 7/30 EXPBCTATIONS OF OPEN TO 
(a) (b) (c) 195,000-2~,000 (c)  600,000 OCCUR ACHEIVE 15% 

CHIGNIK SALMON 8G% OP CATCH 
% IN'WCBPTION AT IGVAK ARE 
CALCULATIONS CHIGNIK SOCKEYE 

ALLOCATION 
PERlOD 

615 - 7/25 

600.m 
%NOT APPLICABLE 

FROM JUNE 26 - 

(0 CAPE IGVAK SECTION CLOSED 

ESCAPEMENT NEEDS 
CHIGNIK CHIGNIK 

(EARLY RUM (LATE RUN) 

- 

CHIGNIK 
MMMUM 
HARVEST 

EXPECTATIONS OP 
LESS THAN 
600,000 

EXPEKTATIONS OF 
600.000 ARB 
IN DOUBT 

THROUGH 6/30 
350,000-400,000 

- 

IGVAK 
% 

CLOSED 

CLOSED 

- 

- 

OR SEVERLY LIMI'IED UNTIL 
CHIGNIK LAKE RUN EVALUATED 

(g) - 

400,000 

- 

250,000 

- 

600,000 
MINIMUM 

ONE DAY 
ADVANCE 
NOTICE 

15 % 



Table 6. Primary management species and fishery chronology of the Alitak Bay District 
Salmon Management Plan for the Kodiak Management Area, 1993 

- - - - - 

ALITAK BAY DISTRICT MANAGEMENT PLAN 

- - 

OUTER AKALURA 
& 

N.AKALURA 1 I J I SECTIONS 
(GILLNEn 

AKALURA SOCKEYE 
(BARLY RUN) 

SECTION AGEMEN' 

AKALURA SOCKEYE 
(LATE RUN) 

OUTER UPPW 
& 

I NNWUPPER 1 J 
UPPER STATION SOCKEYE UPPWSTAIIONSOCKEY 
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(GILLNET) 

WON-TRADITIONAL 

FRAZER SOCKEYE 
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z g y  
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(MNSERVAm 

zgFEFT 
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X 
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STRATEGY) 

X 
X 

ODD YEAR CYCLE 
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. 
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EVEN YEAR CYCLE 
UP.STATION SOCKEYe 
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I N I I 
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FRAZW SOCKEYE 

SECTION ALITAK BAY PINK. CHUM. AND COHO 

MANAGEMENT 
STRATEGY) 
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UPSTATION SOCKEYE 
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SALMOEUP.STA~ON SOCKEYE 
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& FRAZER PINK SALMOf 
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Table 7. Primary management species and fishery chronology of the Westside Kodiak Management Plan for the 
Kodiak Management Area, 1993. 

LOCAL PINK LOCAL COHO 
E.R. CHUM & PINK & L.R. CHUM 

KARLUK COHO 

0UT.AYAKULM 
CLOSED 

ODD-YEAR CYCLE: LR. AYAKULIK SOCKEYE 
E.R. AYAKULIK SOCKEYE AYAKULM COHO 

EVEN YEAR CYCLE: L.R. AYAKULIK SOCKEYWIN < 

1N.AYAKULIK CLOsED 
ODD-YEARCYCLE: L R .  AYAKULIK SOCKEYE 

E.R. AYAKULIK SOCKEYE AYAKULM COHO 
EVEN YEAR CYCLE: L.R. AYAKULIK SOCKEYWIN < 

I I I I I I 

611 6l9 6/i6 6/23 7/6 7/16 811 8/16 8/25 916 l0Pl  

COMMERCIAL TEST FISHFRES E.R. = EARLY RUN STOCKS L.R. = LATE RUN STOCKS 



Table 8. Primary management species and fishery chronology of the Eastside Afognak 
Management Plan for the Kodiak Management Area, 1993. 

TARGETED SPECIES BY SYSTEM AND TlME FOR SPECIFIC MANAGEMENT UNITS " 

- fishing time dependant upon sockeye escapement into Litnik system. 

S E  AFOCJNAK SECTION 

( S e w )  

DUCK BAY SECTION 

( S e w )  

IZHUT BAY SECTION 

( S e w )  

KIT01 BAY S&CTION 
( S e w )  Blmdscck 

PINK: Cost Recovery 

Common Property 

- - - - -  
CHUMLDR Blood*' 

EARLY SOCKEYE 

Common Property 

- - - - - .  
Blood*k 

COHO & 

SOCKEYE 

Common Pruperty 

1 Included in this management plan are the harvest strategies for current natural and hatchery 
prodution as well as future hatchery production. 

The management plan required for the Kitoi Bay Section is rather complicated in order to achieve 
broodstock, cost recovery, and common harvest requirements. This is further complicated by the 
multispecies production currently occuning at Kitoi Bay hatchery. The diagram shown attempts to 
approximate dates for when specific management strategies should be implemented to insure 
achievement of hatchery goals and an orderly harvest of quality common property fish. 
a Hatchery pink salmon broodstock captured 
b Hatchery pink salmon cost recovery fishery when necessary. 
c Hatchery pink salmon common property fishery. 
d Hatchery chum and/or early sockeye salmon broodstock captured. 
e Hatchery chum and/or early sockeye salmon common property fishery. 
f Hatchery coho and late sockeye salmon broodstock captured. 
g Hatchery coho and late sockeye salmon common property fishery. 

g 
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W W 

C5 g 
5 g ; g E :  
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a 
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d 
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f 
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Table 9. Sockeye salmon escapement goals for major and minor systems in millions of fish, 
for the Kodiak Management Area, 1993. 

Earlv Run (Before 7/15) Late Run (After 7/15) Total 
Minimum Desired Minimum Desired Min. Des. 

Major Systems 

Karluk 
Ayakulik 
Upper S ration 
Frazer ' 

Subtotal 

Minor Systems 

Akalura 
Saltery ' 
Buskin ' 
Litnik ' 
Pads ' 
Thorsheim ' 

Subtotal 

GRANDTOTAL .605 .925 .620 .875 1329 1.790 

This listing of systems identifies only those systems whose escapement is monitored by fish 
weir total escapement counts. The escapement into these systems represents approximately 
85% of the Kodiak Area's total sockeye escapement. 

Sockeye escapement into these systems characterized by two (2) more or less distinct stocks 
as identified by bimodal escapement pattern, i.e. an early stock where the cumulative 
escapement occurs through July 15 and a late stock where the cumulative escapement occurs 
primarily from July 16 through season's end. 

" Sockeye escapement into these systems characterized by one (1) distinct escapement pattern and 
where escapement is essentially completed by approximately July 25. Escapement goals for 
Pauls Bay are currently being reevaluated. 



KODIAK COMMERCIAL SALMON FISHERY MANAGEMENT CHRONOLOGY 
a 

619 716 7115 811 915 911 5 1 On 
oII.1 

a - The management chronology shown provides a general overview of when each season the species specific harvest strategies 
are applied. 
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b - The bar graph summarizes the 1992 salmon hawest by species and darifies when these harvest strategies are applied in the 
chronology shown. 
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Figure 1. Salmon management chronology and commercial harvest by species in the 
Kodiak Management Area, 1992. 
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INNER KARLUK SECTION 

Figure 2. Karluk River closed water sanctuary in the Kodiak Management Area, 1993. 



ALASKA DEPARThENT OF FISH AND GAME 
BUSKIN RIVER CLOSED WATER SANCTUARY 
FOR THE COMMERCIAL AND SUBSISTENCE 
SALMON FISHERY 

(1: 5 "9 . 3 

Figure 3. Buskin River closed water sanctuary in the Kodiak Management Area, 1993. 
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Figure 4. Approximate boundaries of the "North Shelikof Seaward Zone" and the "Southwest Afognak Seaward Zone" of the 
North Shelikof Strait Sockeye Salmon Management Plan for the Kodiak Management Area, 1993. 



CENTRAL SECTION 

Figure 5. Approximate boundaries of the Special Harvest Area of the Spiridon Bay Sockeye Salmon Management Plan for the 
Kodiak Management Area, 1993. 



APPENDIX 



Projected Salmon Harvest by Day, All Species Combined, 1993 

* 1993 ALL SALMON SPECIES PROJECTED HARVEST TOTAL = 25,294,500 

Appendix A. 1 .  Projected salmon harvest graph, all species combined, for the Kodiak 
Management Area, 1993 



Projected Sockeye Salmon Harvest by Day, 1993 

Projected Pink Salmon Harvest by Day, 1993 

24 . 

1 5  10 IS 20 25 3 0 1  5 10 15 20 25 3 0 1  5 10 

JULY AUGUST SEPTEMBER 

1993 PINK SALMON HARVEST MID POINT PROJECTION = 21,575,000 
* PROJECTED HIGH = 24,400,000 ** PROJECTED LOW = 15,300,000 

Appendix A.2. Projected sockeye and pink salmon harvest graphs for the Kodiak 
Management Area, 1993 



Projected Chum Salmon Harvest by Day, 1993 

JUNE JULY AUGUST SEPTEMBER 
* 1993 CHUM SALMON PROJECTED HARVEST TOTAL = 1,200,500 

Projected Coho Salmon Harvest by Day, 1993 

JUNE JULY AUGUST SEPTEMBER 

* 1993 COHO SALMON PROJECTED HARVEST TOTAL = 290,000 

Appendix A.3. Projected chum and coho salmon harvest graphs for the Kodiak 
Management Area, 1993 



KARLUK SOCKEYE SALMON. EARLY RUN 

KARLUK SOCKEYE SALMON, LATE RUN 

* - DESIRED ESCAPEMENT = 550,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 400,000 SOCKEYE 

Appendix B. 1.  Minimum and desired escapement graphs for Karluk sockeye salmon 
of the Kodiak Management Area, 1993. 
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AYAKULIK SOCKEYE SALMON 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

* - DESIRED ESCAPEMENT = 300,000 
** - MINIMUM ESCAPEMENT = 200,000 

DOG SALMON RIVER SOCKEYE S. 
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Appendix B.2. Minimum and desired escapement graphs for Ayakulik and Frazer 
sockeye salmon of the Kodiak Management Area, 1993. 



UPPER STATION SOCKEYE SALMON, EARLY RUN 

5/15 5/21 5/28 6/04 611 1 611 8 6/25 7/01 7/08 7/15 
* - DESIRED ESCAPEMENT = 75,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 50.000 SOCKEYE 

UPPER STATION SOCKEYE SALMON, LATE RUN 

7/16 7/23 7/30 8/06 8/13 8/20 8/27 9/03 9/10 9/17 9/24 9/30 

* - DESIRED ESCAPEMENT = 200,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 1 50,000 SOCKEYE 

Appendix B.3. Minimum and desired escapement graphs for Upper Station sockeye 
salmon of the Kodiak Management Area, 1993. 



AKALURA SOCKEYE SALMON, EARLY RUN 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

* - DESIRED ESCAPEMENT = 15,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 10,000 SOCKEYE 

AKALURA SOCKEYE SALMON, LATE RUN 

* - DESIRED ESCAPEMENT = 45,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 30,000 SOCKEYE 

Appendix B.4. Minimum and desired escapement graphs for Akalura sockeye salmon 
of the Kodiak Management Area, 1993. 



LITNIK SOCKEYE SALMON 

PAULS BAY SOCKEYE SALMON 

Appendix B.5. Minimum and desired escapement graphs for Litnik and Pauls Bay 
sockeye salmon of the Kodiak Management Area, 1993. 



BUSKIN SOCKEYE SALMON 
MINIMUM AND DESIRED ESCAPEMENT LEVELS 

5/15 5/29 6/10 6/24 7/08 7/22 8/05 8/19 9/02 9/16 9/30 
* - DESIRED ESCAPEMENT = 15,000 SOCKEYE 
** - MINIMUM ESCAPEMENT = 10,000 SOCKEYE 

SALTERY RIVER SOCKEYE SALMON 

Appendix B.6. Minimum and desired escapement graphs for Buskin and Saltery 
sockeye salmon of the Kodiak Management Area, 1993. 
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INTRODUCTION 

In the Alitak Bay District of the Kodiak Management Area there are two early sockeye runs, the 
Upper Station and the Frazer Lake run. Typically, the Frazer Lake run is dominant. Both runs 
contribute to important west side Kodiak salmon fisheries mainly in the Alitak Bay District in 
June and early July. A reliable inseason estimate of the early run strength to these systems is 
necessary to maximize harvest potential and ensure optimum escapement. Currently the primary 
inseason method for assessing run strength is a combination of the escapement counts at the Dog 
Salmon and Upper Station weirs, aerial surveys of escapement build-up on the Dog Salmon River 
flats, and the 9 June Alitak Bay District commercial catch. The information has not always been 
timely enough to ensure maximum harvest and optimum escapement. An inseason test fishery 
in conjunction with scale pattern analysis in upper Moser Bay should provide an accurate 
inseason gauge of the run strength and timing of the Frazer Lake and Upper Station early run 
stocks. 

OBJECTIVES 

1. Estimate the daily number of early run sockeye salmon entering Olga Bay. 

2. Periodically inseason, estimate the stock origins of the early sockeye run entering Olga 
Bay. 

TASKS 

1. Fish a 50-fathom 4 314 mesh set gillnet with 120 ft. lead three hours daily at high tide. 

2. Sample the test-fish catch for age. 

3. Construct a statistical model which provides good classification accuracy for distinguishing 
Upper Station and Frazer age 1.2 and 2.2 scale patterns. 

4. Digitize the age 1.2 and age 2.2 scale patterns of the test-fish catch and Cape Alitak catch 
samples. 



PROCEDURES 

Test fishing will be conducted daily from 29 May through 15 July on the northeast side of Chip 
Cove in upper Moser Bay (Figure 1). A 50 fathom, 40 mesh deep, 4.75 inch stretch mesh gillnet 
attached to a 120 ft. lead will be fished daily at the location for three hours each day, irrespective 
to whether a commercial opening is in progress. The daily set will begin on the flood 1.5 hrs. 
before high tide and end on the ebb 1.5 hrs. after high tide. The sequence will be to fish every 
other high tide except that there will be no night fishing. When a high tide at night falls within 
the sequence, the previous high tide will be fished, and the sequence of fishing every other tide 
will re-start from that tide. Fishing will be discontinued during a set if more than 250 sockeye 
salmon are in the net. In addition to the catch, associated climatological and fishing conditions 
will be recorded on the form in Figure 2. 

High tide time and height for Chip Cove will be determined using the correction factors for 
Moser Bay (Time: +0:13; height: x 1.39) as applied to Kodiak tides (Appendix A). 

The gillnet used in the test fishery will be maintained in good condition throughout the season. 
Therefore daily, the gillnet will be inspected, cleaned, and repaired as required to ensure the net 
is in good fishing condition. 

Since the catch is to be sold as food utmost care must be given to ensure product quality. To 
avoid spoilage and loss of freshness, all catch fish are to be held in ice until delivery except 
during age sampling. 

The catch will be sold to the processor at Alitak. The fish ticket receipts will be issued to the 
State of Alaska, Department of Fish and Game, Division of Commercial Fisheries, Kodiak. Prior 
to delivering the catch to the processor, the sockeye salmon will be catch sampled for age (two- 
scales per fish). Within 24 hours of sampling the scales will be aged. 

Linear discriminant analysis using scale measurements will be used to determine rivers origin of 
the sockeye salmon caught in the test fishery and Alitak District commercial catch. An age 1.2 
stock separation model will be developed. The standards will be 200 age-1.2 scales from the 
1993 early run Upper Station escapement and 200 age-1.1 scales from the 1992 Frazer Lake 
escapement Alternatively, the age 1.2 standards will be developed using age 1.0 smolt samples 
from the 1991 outmigration. Age-1.2 fish are expected to comprise 17% of the Upper Station 
and 46% of the Frazer Lake runs in 1993 (Table I), an age 2.2 stock model will also be 
developed, The standards will be 200 age 2.1 Upper Station and Frazer Lake scales sampled in 
the 1992 escapement or alternatively 200 age 2.0 smolt from the respective outmigrations in 
1991. Age 2.2 fish are expected to be 63% of the Upper Station and 35% of the Frazer Lake 
run in 1993. The age specific scale impressions will be projected at 200X onto a digitizing tablet 
to measure the distances between circuli and record the number of circuli in the first freshwater 
annulus and the second freshwater annulus. Once these variables are measured, age 1.2 and 2.2 
a stock separation models will be constructed that provide high discrimination between Upper 



Station and Frazer Lake fish. Lnseason the age-1.2 and 2.2 discriminant models will be applied 
to successive aggregates of 100 (age specific) digitized unknowns from each sample to estimate 
the Frazer Lake and Upper Station components. All point estimates will be adjusted for 
rnisclassification errors using the procedure of Cook and Lord (1978), while 90% confidence 
intervals around the estimates will be computed using the procedure of Pella and Robertson 
(1979). 

Stock compositions of test and commercial catches other than for the age-1.2 and age 2.2 fish 
will be estimated by combining the results from the scale pattern analysis with the age 
composition of the forecasted Upper Station and Frazer Lake runs (Table 1). The underlining 
assumption will be that the stock composition of the minor ages will be the same as estimated 
for the age-1.2 and age-2.2 combined. Stock composition estimates based on scale pattern 
analysis results will be made within 24 hours after the collection of each 100 fish age-1.2 and 
age 2.2 sample. The latest target date for the first stock composition estimate is 7 June. If a 
total of 100 or more age-1.2 and age 2.2 fish have not been caught in the test fishery by 5 June 
and provided the age discriminant models have been developed, test fishing time will be extended 
on 5 July until the required samples are obtained. 

REPORTING 

Daily, the catch data will be recorded on a standard form (Figure 2) and also radioed to the 
Department's Kodiak office via the 3230 frequency. The daily radio report will cover the 
number of fish caught by species and the total number of minutes fished. Age and stock 
composition estimates will be transmitted when requested. 

Daily test fish catch reports will be posted for the fishermen at Alitak. 
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Table 1. Age composition of the 1993 Frazer Lake and early Upper Station sockeye run 
forecasts. 

System 

Total 
Percent Ase Composition Run 

1.2 1.3 2.2 2.3 Number 

Frazer Lake 45.9 4.7 35.1 14.4 429,700 

Early Upper Station 17.4 6.3 62.7 13.6 98,100 



Figure 1. Map of Moser Bay with the location of the test fishing 
site identified. 



Figure 2 .  T e s t  f i s h  ca tch  r e p o r t i n g  form. 

a /  Record t o  t h e  n e a r e s t  m i n u t e  and s p e c i f y  a.m. o r  p.m. 
I b/ Use s t a n d a r d  t i d e  t a b l e s  w i t h  c o r r e c t i o n  f a c t o r  f o r  Moser Bay. Record c loud  cover  t o  n e a r e s t  10%; wave he igh t  t o  neares t  foot ;  wind d i r e c t i o n  from conpass 

bear ing ;  wind v e l o c i t y  t o  n e a r e s t  5 mph; and temper ture  t o  n e a r e s t  degree. 
, c/ Note t h e  t r a v e l  d i r e c t i o n  f o r  t h e  m a j o r i t y  of t h e  f i s h  h i t t i n g  t h e  ne t .  
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KODIAK TIDES TABLES 



1993 Tides KODlAK District 
HIGH JULY I LOW JULY 
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9 Fri 5:40 72  638 75 
10 Sat M 6.5 7:18 7.5 
11 SUN 7:18 5.7 757 7.4 
K Yon 824 5.1 1 7.5 
U k  . 9:4a 4.7 *a 74 
14 Wd ll:17 4.8 1Ml 7.9 
15 lhur. 1226 52 1- 8.4 
16 Fri 
17M 
18 SUN 
19b. 
20h. 
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227&*. 
23 Fri 
24511 
25 SUN 
26 Yon . 
WTux 

~ppendix A.1, Standard tide tables for Kodiak District, 1993. 



OPERATIONAL PLAN 

UPPER STATION AND RED LAKES 

SOCKEYE SMOLT STUDIES, 1993 

Alaska Department of Fish and Game 
Division of Commercial Fisheries 

211 Mission Road 
Kodiak, Alaska 99615 

APRIL 1993 



TABLE OF CONTENTS 

Pane 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LISTOFFIGURES i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LISTOFAPPENDICES i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  INTRODUCTION 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Goal 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Objectives 1 

Tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

SUPERVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trap Location. Set.up. and Maintenance 2 

. . . . . . . . . . . . . . . . . .  Quantification and Species Identification of Trap Catch 3 

Trap Efficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Age. Weight. and Length Sampling 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Otolith Collection 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Red Lake Fry Sampling 5 

Climate-Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PROJECTTERMINATION 5 

APPENDIX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 



LIST OF FIGURES 

Figure Pane 

1 . Daily smolt catch reporting form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . Catch weight sampling form 7 

3 . Sockeye salmon smolt summary form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . Smolt dye release form 9 

5 . Seine catch log form . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

6 . Morphometric map of Red Lake on Kodiak Island . . . . . . . . . . . . . . . . . . . . . .  11 

7 . Climatological observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

LIST OF APPENDICES 

APPENDIX A: Presmolt Salmon Key and Anadromous Juvenile Salmonides Key . . 13 

APPENDIX B: Procedures for Sampling Salmon Smolt for age. length. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  andweight 39 



INTRODUCTION 

In 1989 the commercial sockeye salmon (Oncorhynchus nerka) fisheries were curtailed in most 
of the Kodiak Management Area due to oil contamination from the 24 March 1989 EXXON 
VALDEZ spill. As a consequence several sockeye systems had excessive escapements. For 
example, the Red Lake system where the escapement objective is 200,000 to 300,000 fish had 
a 770,000 escapement. There is concern that the large escapement. may damage future returns 
by a combination of factors in the freshwater environment including disease, fry starvation, and 
shifts in the plankton community caused by excessive predation. The project covered here 
addresses sockeye smolt production. 

God 

The goal is to determine whether smolt production has been impacted due to surplus sockeye 
escapement in 1989 at Red Lake using Upper Station Lake as a control. Specific objectives and 
tasks are: 

0 bjectives 

1. Estimate the total number of outmigrant smolt by age class; 

2. Estimate smolt age composition and average smolt weight, length, and condition factor by 
age class; 

3. Estimate the outmigration timing of the smolt by age class. 

4. Estimate seasonal use of nearshore areas of Red Lake by young-of-year sockeye salmon fry. 

Tasks 

1. Operate a Canadian fan trap continuously through the smolt migration; 

2. Quantify the daily catch by species; 

3. Sample 70 sockeye smolt per day, five days each week, for age, length, and weight through 
the migration; 

4. One day each week, mark and release 500 sockeye smolt using Bismark Brown Y dye 
approximately 0.5 miles upstream of the index trap to determine trap efficiency; 

5. At Red Lake, using a fifty foot seine, weekly sample four field selected lake shoal areas to 
index sockeye salmon fry abundance and growth. 



SUPERVISION 

The field staff and crew leaders are: 

Upper Station Cris Hicks - Crew Leader 
Jeff Wadle - Crew 

Red Lake Ken Bouwens - Crew Leader 
Jon Pope - Crew 
Bruce Macintosh - Crew 

The crew leaders are responsible for making daily work assignments and ensuring that operations 
are conducted safely and according to the standards defined in this manual. It is also the crew 
leaders responsibility for making sure that all crew members have read and understand the 
Department's field safety policy and have signed the EMPLOYEE SAFETY SOP 
VERIFICATION. Swanton, Barrett, and Roche will administratively oversee the program which 
will include ensuring that adequate logistic, equipment, and technical support are provided. 

PROCEDURES 

Trap Location, Set-up, and Maintenance 

A Canadian fan trap will be operated at Upper Station located in the outlet stream of Lower 
Upper Station Lake about 112 mile below the lake. At Red Lake, two traps will be fished in the 
outlet creek one mile below the lake. All traps are to be operating by 5 May 1993. Generally 
each trap will be situated mid channel and at the tail of a riffle where velocity (>1 ft/sec) and 
depth (>1 ft.) are sufficient for enough flow through the trap to minimize fish avoidance 
problems. Depending on the flow conditions and size of the trap aperture, perforated molt  
panels may be used for leads to enhance trap efficiency. After the initial set-up and evaluation, 
if a trap is repositioned or lead material is added or deleted, the action should be well 
documented in the comment section of the Daily Catch Reporting Form (Figure 1). This is 
important because of the likely change in the gear efficiency. 

Each trap will be checked as often as necessary to maintain the trap efficiency and minimize any 
fish mortalities. Minimally, the traps should be checked every 30 minutes between the hours of 
sunset and sunrise. During daylight hours a check once every four hours is usually adequate. 
The last trap check will be at the conclusion of the smolt day (approximately 1155 a.m.). 
Although smolt generally outrnigrate in the evening hours, there is evidence of large smolt 
movements occurring in hours of mid afternoon coinciding with major weather changes including 
rain storms. It is essential that each crew keep a close vigilance on the assigned smolt trap. 
Unfortunately there are numerous instances where crew vigilance has been less than desirable and 
thousands of smolts have been overcrowded and killed solely due to crew inattentiveness. 



Quantification and Species Identifwation of Trap Catch 

There are two methods for determining the number of fish caught in a trap by species. The 
simplest and most common procedure is to individually count the fish by species while emptying 
the live box with a dip net. Alternately, the catch is transferred by dip net into a partially water 
filled 5-gallon plastic bucket and the fish are individually counted in the process of spilling the 
contents of the bucket in the stream below the trap. This number will be recorded on the Daily 
Smolt Catch Reporting Form (Figure 1.). The second method involves a catch-weight sampling 
procedure where the catch is transferred by dip net into a small mesh netted basket suspended 
over the creek from a hanging scale. The aggregate weight of the catch is then recorded and the 
process is continued until the live box is emptied (Figure 2.). During the catch-weight sampling 
process, samples are taken to determine species count by weight. This involves counting the 
number of fish by species from a known aggregate weight obtained using a hanging scale. 
Generally the rule will be to sample every tenth dip net of fish for a species count by weight. 
The second method should only be used when there are relatively large numbers of smolt being 
caught, and there is not enough time to count all the fish without incurring mortalities. It should 
be noted in the comments section of the daily smolt reporting form when the catch weight 
method is used. The last daily smolt count will occur at @ 11:55 a.m completing the daily smolt 
enumeration. The daily total will be recorded on the Sockeye Salmon Smolt Summary Form 
(Figure 3). 

All catch will be identified and counted by species. Species identification keys are provided in 
Appendix A. It will be the responsibility of the crew leaders to insure that the crews use the 
keys to properly identify the catch. 

Trap Efficiency 

Once a week, trap efficiency will be estimated by marking sockeye smolt, releasing these smolt, 
and counting the number of recaptured smolt. Marking is accomplished by the use of Bismark 
Brown Y dye. The dyeing process can be stressful on sockeye smolt. This is important to keep 
in mind at all times during the procedure. Minimizing unnecessary stress is the key in the dyeing 
process. Excessive handling (netting), elevated water temperature, and exposure to the dye itself, 
are the primary stress factors. All of these can induce mortality alone, so if one or more of these 
are combined, significant mortality may occur. The following steps should be followed to 
minimize mortality and assure valid results: 

1. Collect 500 to 525 sockeye smolt. The goal is to be consistent in the weekly timing and 
number of our marking and release. Do not hold smolt for more than three nights when 
trying to collect the 500 for marking. Mark what you have collected after three days. A 
minimum of 250 smolt should be used if an extended collection tirne is required. Record 
the time, water temperature, and number of smolt collected on the Smolt Dye Release Form 
(Figure 4.). 

2. Set up dyeing station at release site. The release site will be no less than 0.5 miles 
upstream of smolt trap in an area of relatively calm water. A holding box will be placed 



in the stream, preferably in a "pool" area, for initial release of marked smolt. Assemble 
other marking equipment: 30 gallon garbage can or tote, Bismark Brown Y dye, 
supplemental oxygen (02 bottle, regulator, tubing, air stone), aerators, thermometer, log 
book. 

3. Move smolt to release site. Use 3 buckets to hold the smolt. An aerator will be used to 
aerate the water in each bucket. Split the 500 smolt between the three buckets. It is 
important to be efficient when moving the smolt to the release site. Record the water 
temperature prior to transport to the release site. 

4. Dye and release smolt. Upon reaching the release site, hold the smolt in a live box or tote 
anchored in the stream for a minimum of 30 minutes. Record the water temperature at the 
start of the recovery period and any mortality at the end of the recovery period. If the 
stream temperature is > 8 C or there are obvious signs of stress, oxygenate the water using 
the portable aerators and/or oxygen bottle. For dying the smolt, use 1 gram of BBY dye 
per 30 liters (8 gallons) of water. Mix water (15 gallons) and dye (1.9g) in a 30 gallon 
container. Use an aerator and supplemental oxygen to maintain oxygen level. Record the 
water temperature in the dye container. Using a dipnet, place the smolt into dyelwater 
mixture for 30 minutes. Keep the dye container (with the lid on) in the stream to maintain 
ambient water temperature. Record any mortality that occurs. After the smolt are dyed, 
place them into the instream holding box for one hour. After a 60 minute recovery period, 
remove and document any mortality or weak appearing smolt. Transfer only the robust 
smolt to water filled buckets and release them evenly across the stream. Record the 
number of healthy smolt released, time of release, water temperatures and other data on the 
Smolt Dye Release Form (Figure 4). All sick and dead smolt will be disposed of in a 
manner which will not attract animals or influence trap catches. 

5. Examine for marked smolt. For three days (which includes 3 nights) following the 
release of dyed smolt, daily smolt catch (all fish if physically possible) will be examined 
for marked fish. The first day of smolt examination is the day of release. The last smolt 
examination will occur on the 3rd day after release at 1155 am. Trap efficiency is 
measured by the number of marked fish recovered. Record mark recapture data on the 
Daily Smolt Catch Reporting Form (Figure 1) and summarize the data on the Sockeye 
Salmon Smolt Summary Form (Figure 3). Remember that the number of smolt examined 
in a day equals marked and non-marked smolt caught that day. Daily smolt catch will then 
equal the number examined minus the number marked since marked smolt were previously 
counted. 

Age, Weight, and Length Sampling 

At each location, 70 sockeye smolt per day, five days per week, are to be sampled for age, 
length, and weight. If daily sampling objectives are being met, sampling will not occur on 
Wednesday and Sunday. Specific procedures for collecting and recording the information is in 
Appendix B. Each sample will be taken tiom a single days catch. Do not mix samples between 
days. If less than 70 fish are caught in a day, the sample size for that day will be the number 



of fish caught on that day. Since smolt primarily migrate at night, a single sampling day will 
be the 24-h period from noon to noon and will be idenwied by the calendar date corresponding 
to the first noon. 

Otolith Collection 

At Red Lake, 300 smolt will be taken for otolith analysis. As possible, these smolt are to be 
collected proportional to outmigrating abundance. Ninety percent ethanol is to be used for 
preservative. The procedure for collection is straight forward. Simply take a fish (randomly) that 
has been captured in the trap, sample it for standard AWL data, and then put it into an individual 
polybottle fded with 90% ethanol. Take care to accurately label the bottle with the following 
information: the origin of capture, date, AWL sheet #, and fish reference #. Additionally, 
include the same information on a piece of write-in-the-rain paper and place it in the bottle with 
the fish. The percentage of preservative to fish is critical. Each bottle should be filled to the top 
with straight 90% ethanol. 

Red Lake Fry Sampling 

Weekly, sample four field selected shoal areas using a 50-ft length beach seine. At each location, 
the catch will be sorted and counted by species, and lengths will be taken only on sockeye 
salmon, Dolly Varden, coho salmon, and rainbow trout. Data will be recorded on the Seine 
Catch Log Form (Figure 5). The site locations were marked in 1992 by placement of a metal 
fence post on the shore at each site. The approximate location is identified in Figure 6. 

Climate Dafa 

Climatological data will be collected at each location daily at approximately 1800 hrs. The 
information will be recorded on the Climatological Observation Form and will include water and 
air temperatures ( C), stream height (cm), percent cloud cover, and wind direction and velocity 
(Figure 7.). 

PROJECT TERMINATION 

The smolt traps at Red Lake will be removed at the end of the smolt migration which is expected 
to be about 30 June. At Upper Station, smolt monitoring will continue through about 5 August 
to ensure that the age 0 smolt migration is evaluated. The exact date for removal of traps will 
be determined by Barrett and/or Swanton based on trap catch rate performance. 



F i g u r e  1. DAILY SMOLT CATCH REPORTING FORM 

TRAP NUMBER PROJECT LOCATION DATE 

I 11 Catch number does not Include marked recoveries. 
21 To be Included In comments: esflmate young-of-year fry numbers by specles and number of sockeye smolt mortalltles. 

TIME 
(MILITARY) 

-- 

- 

TOTAL 

OTHER (numbers) 

COHO DOLLY V. STICKLEE. 

t 

SOCKEYE SMOLT (numbers) 
6 

CATCH 11 EXAMINED MARKED 
FOR MARKS RECOVERlES 

COMMENTS 21 



Figure 2. Catch-weight sampling form (work sheet for estimating smolt trap 
catch 1. 

Date: Time Period (military): to Project Location: 

Basket Weight (wet): 

ESTIMATED CATCH: SMOLT (ac/b); OTHER (ad/b) 

Basket 
# 

1. 

2% 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

TOTAL : 

GRAND TOTAL LESS BASKET WEIGHTS = (a) 

Weight 
(fish + 
basket) Basket 

# 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

TOTAL : 

GRAND TOTAL LESS BASKET WEIGHTS - - (b) 

Sample Biomass 
(~ish plus basket 
weight) 

1. 

2. 

3. 

4. 

5. 

Basket 
# 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

Weight 
(fish + 
basket) 

-- 

TOTAL : 

CATCH 

Weight 
(fish + 
basket) 

- 
Sockeye Smolt 

(c) 

TOTAL : 

Other 

(a) 

TOTAL : 

Basket 
# 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

Weight 
(fish + 
basket) 



Figure 3 .  
SOCKEYE SALMON SMOLT SUMMARY FORM 

PROJECT LOCATION : 

TRAP NUMBER: 

1 / Each date covers a 24-hour period extending from noon to noon and identifies the starting date. 
2 /  Numbers of fish caught does not include marked recoveries. 
3/ Marked recoveries are not included in the catch because they represent previously caught smolt. 

L 

DATE 1 / 

3 

NUMBER OF SMOLT 

CAUGHT 2/ MARKED 3 /  
DAILY CUM. MORTS. DYED EXAMINED RECOVERIES 



Figure 4. 
SMOLT DYE RELEASE FORM 

DATE (actual): 

PROJECT LOCATION 

NUMBER OF FISH COLLECTED: 
(from live box) 

CREW NAMES (print) 

CREW LEADER 
(signature) 

OXYGEN SUPPLEMENT 

DYE SOLUTION (mixture): Dye (grams)= Water (gallons)= 

RELEASE SITE LOCATION (distance upstream of trap site, in miles) 

TOTAL NUMBER OF DYED FISH RELEASED: 

COMMENTS: 



Figure 5 .  Seine catch log f o r m .  

Lake : T i m e  : Remarks : 

D a t e :  H20 t e m p :  

L o c a t i o n :  

Seine length:  Crew: 

TOTAL CATCH 

SOCKEYE DOLLY V.  COHO STICKLEBACK RAINBOW OTHER 



Figure 6 .  Morphometric map of Red Lake on Kodiak Island. 



Figure 7 .  CLIMATOLOGICAL OBSERVATIONS 

PROJECT LOCATION: 

DATE TIME DIRECTION 

STREAM 
GAUGE 

(0.1 FT) 

WIND 

VEL. (MPH) COMMENTS 
CLOUD COVER 

(%) AIR(OC) 

TEMPERATURE 

WATER (OC) 



APPENDIX A 

Presmolt Salmon Key 
and 

Anadromous Juvenile Salmonides Key 



A Guide to the Collection and Identification of Presmolt Pacific 
Salmon in Alaska with an Illustrated Key 

W 

MILTON B. TRAUT>1AN1 

-- 
ABSTRACT 

This field and laboratory key contains recommendations $i types of equipment needed. 
instructions for preserving and labeling specimens, and descriptioas d . t h e  characters used in 
identifying five species of Pnciie salmon. The key is illustrated with six line figures: 11 juvenile 
salmon. 2) the first gill uch.  3) head with gill arch in situ. 4)  first gill u r h  and eye  for comparison 
with longest rakers. 3) method of counting anal fin rays. and 61 ventral surface of head showinq 
branchiostegak. Five plates of stippled Line drawings of five kngths (25 to 110 mm fork length) 
tor each of the five species of Paciii  salnoa. an annotated opposrbk key, and a glossary are - P also included. 

INTRODUCTION 

As adults, the five species2 of Pacific salmon 
of the genus Oncorhynchus inhabiting. western 
P:orth American waters are  easily identified, 
but as  subadults or as  smolts in silvery coloration. 
they are less easily recognized. As juveniles less 
than 125 mm (5  inches) in fork length (FL), they 
may be quite difficult to identify. In addition. 
characters by which presmolt juveniles can be 
distinguished may vary with geographic area. 

Several keys for identification of juvenile 
salmon have been published. most of which uti- 
lize the number. length, and shape of the gill 
rakers on the first gill arch; number of pyloric 
caeca and hranchiosteaals: and absence of parr 
marks. or if present. their size and shape (Foer- 
ster  and Pritchard. 1935: Schultz. 19.36: Ha;#- 
Brown, 1947: Clemens and Wilby, 1961; 1IcPhail 
and Lindsey, 1970; Wilimovsky". In  addition to 

the above characters, the  key in this paper em- 
phasizes and illustrates the distribution of those 
chromatophores (usually melanophores) which 
are reliable enough to  aid in the specific identi- 
fication of juveniles. 

This key describes the characters typical of 
presmolt juveniles of the five species of Pacific 
salmon in Alaska. The common names recom- 
mended by the American Fisher ies  Soc ie ty  
(Bailey et  a]., 1970, p. 17) are  used. despite the 
fact that other names appear to be in more Zen- 
era1 use. These other names are  inserted in pa- 
rentheses after their respective species. Trouts. 
Atlantic salmon ( S a l ~ n o  sa1a1.1. and some other 
salmonoids are included in the key hccause of 
their resemblance to Pacific salmon. 

Before presenting the key. it appears advisable 
to describe the equipment and methotis I re- 
commend for preservinc specimens. lat)clinz 

I I 

specimens. and countinz, mexsurinz, and rcmov- 
inr: par ts  of specimens. s o  t h a t  those  not I 

acquainted ir~ith my proceclures may more ac- 
i 

curately and quickly itlcntify their material. 



RECOMklENDED EQUIPMENT 

J~ar/,:[fir.rs: JIa~ri i ication in the ranqe of 4 
to30 will prove helpful in identification of juvenile 
salmon. A binocular microscope havinq such a 
range is the most satisfactory, but any type of 
magnifier of more than 4 power and less than 30 
may be used provided it is not necessary to use 
one's hand to hold it-usually both hands are 
needed to manipulate a specimen. In the field. 
a binocular unit containing lenses inserted in a 
frame or headstrap or a jeweler's eye magnifier 
(especially if one wears ~ l a s s e s )  may be used. 

Forceps: Four or  five inches long with straight 
o r  curved tips-for liftinx fins, holding back gill 
covers, etc. 

Scalpel: A sharp blade an inch or two lonq- 
for removing gill arches. opening body .cavities. 
etc. 

Teasing ~ieedle: A needle inserted in a wooden 
o r  metal handle-for separating closely set-gil+ 
rakers. etc. 

Diuiders: For  measuring and comparing var- 
ious body parts; dividers. in which one or both 
legs can be "broken" are the most satisfactory. 

Scissors: About 6 inches long with the blades 
o r  cutting surface of about 1 inch. 

Rider: Graduated in millimeters to measure 
fish lengths and parts: one which includes inches 
also desirable. 

PRESERVING SPECIMENS 

The careful preservinn of specimens cannot be 
too stronzly emphasized. Much time is lost in at- 
temptinz to identify improperly preserved fishes: 
it is only when properly preserved that they may 
be rapidly and correctly identified. Frequently. 
juvenile salmon that have died in nets become 
soft. bleached. and torn. For the sake of accuracy 
it is better not to  a t t empt  to  identify such 
material. 

To  preserve juveniles, upon capture place them 
in a solution of 1 part Formalin to 9 parts water. 
If live fishes arc  placed in too strony a Formnlin 
solution. they milv die with their moutlls witlcly 
a g p e  or the chrom:lto~)llo~.cs may close so tiqhtlg 
as to be difficult L O  iletcct. If plitccd in too weak 
a Formalin solution. tlic (ishes become \)leached 
and soit and may decompose. If fishes arc to t,c 
presert~cd for morc thiln :I yeiir lor perm:~nentlyt, 

leave them in the Formalin solution at  least 1 ~ v k  
and if possible no lonqer than 4 mo. When i i ~ h  
are removed from the Formalin solution. soak 
them in water for 24 to 48 hr: then place tkcm 
in a solution containinq '70% ethyl aicohol and 
30% w a t e r  o r  35% isopropyl alcohol and 65% 
water, ... 

Do not crowd or pack fishes In a contamer. 
especially if they are  alive or  only recently dead. 
Fresh fishes. if packed too :i+t!y, will become 
permanently deformed upon hardeniny in For -  
malin, will be bleached where their bodies come 
in close contact, or  will decompose. A container 
is too crowded if the fishes will not readily move 
as  the contsiner is slowly rotated or shaken. 
When sufficient room is allowed. identification 
will be facilitated because the fishes will harden 
without discoloring; bodies and fins will not be 
deformed, twisted. o r  broksn: and the chro- 
matophores will remain nearly or  fully open. 

LABELING SPECIMENS 

Labeling specimens fully and properly is of 
great importance: unlabeled or mislabeled speci- 
mens are  of little or  no value. Put the label with 
the specimens a t  the time the fishes a re  pre- 
served. Label paper should remain firm when 
wet and should not become pulpy. Write cleariy 
with pencil or pernianent ink. recording the  
following data. 

Field Number 

Use your own or  a department number. X sat- 
isfactory method is to use the first initial of you: 
surname or  your full surname. the last two digits 
of the year. and your collection number. Thus. if 
Joe Bro-.vn in 1962 preserves his iifth co!:ectidr.. 
he writes B-G2-5 or Brown-ti?-5: if for the Depart- 
ment of Salmon Investigations he writes. SI-62-5. 
When a departmental symbol is used. it often is 
desirable for the collector to add his initials o r  
name to the Inbcl. 

Name of  Water Body and Locality 

Use nnmps on stnntl;~l-(I maps. \Vhcncver po..;. 
sible. i 1 ~ 0 i t l  tempomry or local namcs. such :IS 



Brown's fishinq camp. An example of a brief but 
adequate recording is: Alaska. Naknek River 
System. Katmai National Monument, Brooks 
Lake. 

Date 

Includc the month. day. and year and. i f  per- 
tinent. the hour. 

The following additional information may be 
needed at times. -. 

Method of Capture 

Describe type of gear and size if significant, 
i.e.. seine (2 cm mesh). fry net (1 cm mesh), trawl 
(1 cm bag). etc. 

Temperature 

Measure temperature of air and/or water. If 
water is ice-covered. what percent? 

extent; degree of turbidity and sourcc-glacial 
silt. plankton. etc.; degree of gradient-low. 
moderate. or  high; percentage of stream in pools. 
with or  without current: percentage of stream 
in riffles, whether flow is sluggish, moderate. 
o r  swift; dominant bottom types - sand. gravel. 
boulders, bedrock. muck. silt, etc.; aquatic v e q e  
tqjon-subyerged. emergent. or  both (name 
dominant species or genera if known). If a lake 
or bay: state whether fresh, brackish. o r  saline: 
if tidal, state to what extent: estimate size and 
possible depth; give degree of turbidity. type 
of bottom, and amount and  kinds  of aqua t -  
ic vegetation. 

- '  . .. * .. , . -  -- -.. , ' - .  :. > 

Remarks 1.1 .. : 

Describe anything that may aid in identification 
of the fishes. such as peculiar markings. habits. 
or habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

Other Water Conditions A juvenile salmon is shown in Figure 1 to  assist 
in recognizing and defining the characters and 

If a stream: estimate iG average width and the counts and measurements used when keying 
maximum depth; if tidal and brackish, to what out a specimen. . 

F ic l t r l .  I.-.llc\~.l~ilr -:I~I~IIII. ~I~II.;I~;IIIII< 11i1r1.i ~IIIII I~~~I~IHIY 111 nit.il.tlrtll<: I* 14e1.h 1*.112111: 111-;111 11.11:lh: : : I .  

~II.~*II~I~.;II r111.-'t.: 11 1Ior.;11 1111: GI IMI~~~IIII I I~  IIII.IIIIII..;II ritI<t* IIVI\\.I-I.II ~III.II.I.I$B~ 1.1181 *,I 11~~r-;1l ti11 11;1*t. :IIII~ 1,r131n 
611 :I~I~IIII+I* f i l l :  t i 1  :ttli1111-1- lilt: 71 11111111 181 t+yt.: NI :ill r41vt.r. II~.II~-:II h I\ l i i vh  i. CIII I~I;IIII~II-~ ~ISIII:IIII~IIZ 2111 ;IVI.~I-: 
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I B r  <1-;11t*: I.;I j114\ it- f i l l :  11i1 ;III;I~ fi l l .  



First Gill Arch 

Beneath each gill cover are  four fully formed 
gill arches; the first gill arch on either side is the 
part  used for specific identification. A gill arch 
(Fig. 2) consists primarily of a bony central arch 
to which the gill rakers are  attached anteriorly, 
the  gill filaments (lamellae) posteriorly. The gill 
rakers prevent solid substances such as  food from 
being carried out through the branchial clefts 
and protect the delicate gill filaments. The num- 
bers of gill rakers vary somewhat amony indivi- 
duals of each species of salmon, but the difference 
in average number between some species is suf- 
ficiently great  to enable one to use them as specific 
characters. 

The rakers on the gill arch may be counted as 
a unit, or  the upper and lower limbs may be 
counted separately. The two limbs are  joined 

ANTERIOR 

ward. With a sharp scalpel, cut between :'.e 
dorsal ends of the first 2nd second arches. makinq 
a deep incision parallel with them: then cuc t h e  
remainder of the attachment away. S e x t  zut  
the ventral attachment in the same manner: 
and when both ends are  free, remove the arch. 
Great a r e  must'be taken so that all rudimentary 
rakers may be removed and counted. After fin- 
ishing the examination of the arch, reinsert i t  
in the gill chamber for possible future exam- 
ination. 

Gill Raker . and .-. Eye Comparison - - .. - -.. . 
The longest rakers are  compared with t h e  

length of the eye (Fig. 4). With dividers. obtain 
the measurement of the len.gh of the loncest 
raker: then place one point of the dividers at 
the anterior edge of the eye, the other extendinz 

Figure '.'.-First yill arch r ~ f  salmc~n after removal from left 
gill chamber: 11 gill raker: 21 rill rakers attached to upper 
or  shorter limb of arch: :I) cr t l l  rakers attached to lower or  
longer limb of arch: -11 antile of arch liuncrlon of the  t w o  
limbs or  bones,: 51  ill fildmrnts ~ l a m e l l n r ~ :  ti) upper point 
of arch attachment: 7)  lower point of arch attachment. 

a t  an anale. the upper being the shorter. When 
a raker is situated astride the angle. it is included 
in the lower limb count. When all of the rakers 
on the arch are counted as  a unit. a single number 
is given: otherwise, both limbs are  recorded 
separately (the upper limb first). and then added. 
thus 12 f 20 = 32. 

The gill rakers nearest the angle of the arch 
are the longest: the rakers become proqressively 
shorter a s  they approach the attachment ends 
of each arch. The rakers near the ends are often 
rudimcntnry and can be countecl only under 

- .- magnification. 
It  map be difficult to count a11 of the rakers 

accurately while the first gill arch is in  lace. in 
' . case it 'le necessary to remove tfie f?izur,. :{. - l[t~;;tj 4 1 ,  .s:;lmt~n. [ ) ~ t t l ~ ~ t l  l i ~ ~ ~ . ,  1ntli1.;11a- t h ; ; ~  ,lair. 

arch. To do this. turn back or cut away gill cotper ~ i l l l ~  ,,i ,.tlr,.r has lttsvn I ~ I ~ I ~ ~ I V ~ ~ I I  I I I  -ht~tv ~ t r - t  Z I I I  
as  shown in Figure 3. Lift the first :rill arch up- :tr(,h in III;IC,.. 



PINK . . CHUM 

SOCK EYE c HINOOK 

Figure 4.-First rill arch ;~nd sye fllr nlrnparison ith l~~lm,t*rt <ill r : ~ k ~ - r  irnrth .I( fin. -Ibt.rlts. 1 1 1  Isrrlfil. ,.lmlln. 
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toward the opposite ed.qe. Becnuse the raker is 
shorter than the eye lencth in juvenile salmon, 
it is simplest to note where the raker reaches 
in relation t,:, the pupil. Like many body part 
ratios, the gill raker-eye size ratios change as 
the juvenile salmon increases in length. For 
example. in specimens about 40 mm FL, the long- 
est  raker may be contained about 3 times the 
eye len.@h, but in 140 mm specimens of the same 
species. t k e  raker may be contained only about 
2 times. This and other proportional changes 
must be considered. 

Branchiostegal Count 

All branchiostegals (Fiz. ti), inclutlin~ t h e  small- 
est,  anteriormost ones are counted.:~suall:: this  
may be accomplisheci satisfactorily only under 

Uer than maeification, and with juveniles lon, 
40 mm FL. '?he branchiosteqal count is 9:ct.d 

primarily as an additional character in specimens 
otherwise difficult to identify. and is esger;r?llv 
valuable in separatingthe chinook salmon lus,,tiy 
15 or 16) from the coho salmon (usually 13 or  11). 

Anal Fin Measurement and Count 
To compare the length of the fin base with the 

longest ray, measure the anal fin base with divid- 
ers; then project the posterior l e ~  of the dividers 
forward to the opposite tip of the longest ray 
as shown in Figure 5 by dotted line. -. . d 

In counting the number of rays (Fig. 5). do not 
count those anteriormost ones which are less 
than half the length of the longest rays, such as. 
those marked "0." Count all rays. such as  No. 1, 
-that are  half (or more than half) the lenyth of 
the lonxest ray, taking great care to observe the 
last ray-No. 15 in Figure 5. The last ray is usu- 
ally split to its base and appears superficially as 
two rays, but it is in reality only one and should 
be counted as such. 

Fiqtrt- j.- .\n:ll titi 111 *;II~I~IIII. ~I I~t*tr; l t inq mrthl~ct III men- 
~111.1111: l t ~ t i ~ t 1 1  I#( till I)i~*t. ;II~II 111 vtltttltin1: ,.;I,.; Irays .-' to I> 
;Irtb . t i l ~ ~ l c . ~ l  ht~rc* 1111. t~lr~lrh;lxir~. 

F i ~ u r e  6.-Ventral surface of head of salmon. Arrow points 
to one of 14 branchioste<als on leit side of head. 

Pyloric Caeca Count4 

With a scalpel;' widely open the abdovinal 
cavity. Sever the esophaqus as far iortrard a s  
possible; then cut off the intestine near the pos;e- 
rior end of the stomach. The stomach and c-aeca 
can now be removed as a unit (Fig .  ?I..-ijse 
magnification and teasiny needle as  aids in count- 
inz. Counts of pyloric caeca are useful chieily 
as an additional character for questionable j;,:i- 
mens, especially in separatinz the chinook salmon 
(more than 100 caeca! from :he coho sr?!rr.,:: 
(fewer than 90). 

Color Pattern Variations 

Juvenile si~l~non irom certain w:ltcbrs I,r :it 
certain staces of development may Ilavc their 
parr marks or other markinzs masked by ;I I)lul..;h- 

' I n  the kc!.. 1 havia u%tvI 11yl11rir c - : ~ t ~ : t  vtsunts I I ~  mv tltvn. 
~)lus ~~ul)lisht.tl :tccottnts I I ~  clthrrs :~ntl c.*l~~.r~:tlly ~ h t .  m11rt. 
recent 1111es. stlch as t'lt~tnc*t~* :t111l \\.ill)v 1 l ! l ~ i l t  an11 l IclJhail  
nntl f.itltl.;t.y I I!l7l~t. 



Figure 7. -Major portion of alimentary tract of salmon wirh 
pyloric caeca spread apart preparatory to countinl: with aid 
of a magnifier and teasinr needle: 11 esophaxus lpart of tr:: .t 
between pharynx and stomach). 2) stomach. :!i pyloric :..;*:- 
tion with caeca. 1) intestine. 

33' ... 

or greenish-silvery sheen, especially when they 
a re  alive. To  identify these fish, it may be nec- 
essary to preserve them first in Formalin to  in- 
tensify their markings. 

Juveniles of one species from certain waters. 
such as habitually turbid ones. may have their 
melanophores restricted in size or  distribution, 
thereby resembling superficially another species. 
As an example, coho salmon normally have the 
adipose and anal fins densely speckled with rath- 
e r  large melanophores. But in some specimens, 
the melanophores may be reduced in size or 
distribution. so that coho salmon superiicially 
resemble chinook salmon. Con\~ersely. juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed. thereby 
resembling coho salmon. To avoid error in identi- 
fication. compare the  size and number of 
melanophores on the fins with those on the body; 
if few and small on the body, they should be few 
and small on the fins. 

Color variations also occur re,aionally. An ex- 
ample is the predorsal stripe in chinook salmon. 
which in fish from some waters is normally a 

.- solid dark bar in specimens less than 80 mm FL: 
- in chinook salmon in other waters the stripe 

may be reduced to a series of oblon:! blotches. , 
The length when individuals attain smelt color. 

ation varies greatly, both r e ~ i o n a l l y  and in 
\ specimens from the same locality; some fish of 

the  same species may lose p a r r  and o t h e r  
presmolt markings when only half as large as 
other fish. 

HOW TO USE KEY 

Because of the variations in morphology and 
coloring, it is advisable to use  the key in con- 
junction with the figures and plates and t a  check 
a large combination of characters. 

In using the key, first make certain your sneci- 
men is a Pacific salmon by examininy the  
characters under the  two  opposable group.- 
labeled "1." Next, note the absence or  presence 
of parr marks (see sections "Cor~tbination of' 
under opposable groups 9 ) .  If no par: marks a re  
present and your specimen has not entered the 
silvery smoit stage, it is probably a pink salmon. 
but to make sure, compare it with the identifginx 
characters between opposable n o u p s  2. If parr  
marks are present. note the absence or  presence 
of meli~nophores on :idipose and anal fins lsce 
Krouys :?I. If mclanophores arc ahsent, see ser- 
tions "C'~~tt/I)it/ittkrr f!\'" untlcl- groups 4: i f  pres-. 
ent. see .'C~)ttl)ittittit,~~ t,j" sections under croups' 
5. Deciclc whicl~ " C ~ ~ t ~ ~ O i t ~ i t t i ~ t t  or most closely 
fits your specimen. then verify it by compariny 
the descriptions of thc itlentifyinz chari~cters 
for the opl)o..;:tl)le zroups. 



KEY TO PRESMOLT JUVENILE SALMON 

Salmonoid fishes having fewer than 20 rays in the dorsal fin (excludes graylinq;.): 
strong teeth on jaws and tongue (excludes cizcces and whitefishes); many pyloiic 
caeca (excludes smelts. family Osmeridae): an axillary process or scaly appendaqe 
above pelvic fin (Fig. 1. No. 14): an adipose f i n ~ y c l o i d  s a l e s ;  upper jaw formed 

........................................... by both premaxillary and maxillary. .1. 

Base of anal fin shorter than longest ray (Fig. 5). Anal rays usually 9 to 12 (rarely 
8 or  13). Giil rakers normally fewer than 20 on first gill arch (Fig. 3). Dorsal 
fin of larger juveniles of some species with several blackish spots. 1 a 

............................ CHAR, TROUTS. ATLANTIC SALMON. .Not in this key. 

Base of anal fin lo~tger  than longest ray (Fig. 5). Anal rays usualIy 13 to  17 (rarely 
12. 18. or  19). Gill rakers normally 20 to  40 on first $11 arch (rarely 19). Dorsal 

l b  fin of larger juveniles lack blackish spots but t ip of fin may-be blackish. 
9 ......................................... PACIFIC SALMON -genus Oncorlr ynchus. .-. 

Combination of: No parr  marks on sides and no prominent specklings on back of 
presmolt juveniles. Usually no melamphores on anal and adipose fins; if melano- 

2a phores present. they a re  few and very small, and if on adipose, are  restricted to 
its posterior. free edge. 

PINK (HUMPBACK) SALAIOX - 0. gorbuscha. ............................ .Plate 1. 

General development-Similar to chum salmon in that  yolk sac may not disappear 
until juvenile is more than 34 mm FL. after which development toward smolt 
shape and coloration is rapid. When less than 50 mm FL. this species is similar 
to  chum salmon in being more terete than the  sockeye, chinook. and coho salm- 
on: body depth iminediately before dorsal fin usually more than 1.5 times head 
l e n a  h. 

Pa r r  marks-Only species of salmon lacking parr  marks in the pr6smolt juveniIe. 
Coloration of body -Preserved material- In juveniles less than 40 mm FL. back 

is dark to lateral line and ventral half of body light when bicolored; dorsal third 
of body is darkest. sides lighter, ventral third lightest (usually milky-ivhiie or 
silvery) when tricolored. Few or no melanophores on lower sides and belly. 
In juveniles more than 10 mm FL. bicolored or  tricolored condition is normally 
not evident. the dark back l i~htening gradually downward to the very liqht 
belly. Living specimens-Dorsal half of body bright bluish or  greenish with 
much silvery reflection: ventral half milky or  silvery-white. 

Fins-Anal and dorsal fins averaqinq smalier than in chum salmon: these iins 
in this species and in chum salmon distinctly smaller than in sockeye. chinook. 
or coho salmon. In specimens less than 40 mm FL the lonzest anal my. when 
measured into head length. extends from tip of snout to about center of eye; 
in larrer  presmolt juveniles. this measurement extends from tip of snout to 
anterior half of eye. .Anal rays usu:tlly 14 to 16 (extremes 13 to 171. Dors;ti t i l t  

has ielv specklinrs :~nd only a sliqht tendency toward a dark anterior etlne in 
'juveniles less than 30 mm FL; over 50 mm. blackish anterior ed re  becomes pro- 
nounced and tip of fin dusky. C;crrrlii/jjr~ has specklinq confined to h s n l  half 
in juveniles less than 50 mm: with increas in~ lencth of juveniles. sptrkJinc,.s 
aP1)ear nlonc rays. and in large presmolt juveniles lol)es tend t o  1,eeomc 
blackish. 



Plate 1.-Pink salmon. 



Gill rakers (see Fig. 4) -Eleven to fourteen on upper limb, 14 to 19 on loiver. toial 
usually ranging between 27 and 33 (extremes 25 and 35); rakers slender and 
rather lonz; most similar in size and number to sockeye salmon but shorter 
and usually fewer (normally less than 31). 

Pyloric caeca-Usually 130 to 195 (extremes 95 to 221); slender and rather ionc; 
differ sufficiently in numbers from coho and sockeye salmqn, e which have fewer 
than 100, to be s distinct aid in specific identification. 

Branchiostegal rays-Usually 11 to 14 (rarely 10 or  15); average number less than 
in other species. almost invariably less than in chinook salmon, which usuaily 
has 15 to 18 (rare!y 141. 

Scales in lateral line-Nore than 170, inore than in any other of the Pncific sa!rn- 
on; lateral line scale counts may be obtained under magnification in specimens . 

longer than 60 mm FL. 
Habits-Shortest life span of any species, between 18'.mo.and 2 yr. Only a com- 

paratively small proportion of adults make extended mi~9;ration in fresh water. 
Majority spawn in fresh waters within a short distance of hmckish water or in 
intertidal waters. iMany young enter brackish or salt waters within a few hours 
o r  days after emerging from redds, and comparatively few a re  found in fresh 
water when more than 45 mm FL. 

~ o t n b b a t i d n  of: Both parr marks on sidei'jnd dark s p o t t i n ~ s  on back usually obvious 
in living, presmolt juveniles and always in preserved specimens under maqnifi- 

2b cation (may be faint in fishes from turbid waters); parr marks become faint and 
disappear a s  juvenile assumes smolt coloration .................................. -3. 

No melanophores normally present on adipose and anal fins of presmolt juveniles. 
or  if present, few and quite small. Parr  marks occupy a laraer area above lateral 

3a line than below it, and in some specimens anterior parr marks may be almost 
entirely above the lateral line. 

CHUltI AND SOCKEYE SALhlON.. ....................... .: .................... -1. 

Melanophores normally obvious on adipose fin in living specimens and always in pre- 
served specimens under magnification (may be indistinct in juveniles irom siity 

3b waters). .Anteriormost parr marks appear to occupy as larze (or almost as larqe, 
an area below lateral line as above it: these parr marks a re  usually large. lonq, 
and wide. 

CHISOOK ASD COHO SdALIION.- ............................................... -5. 

Cottr0ittatio)i of: Gill rakers 19 to 26 (averace 23). notably fewer and much shorrer 
than in sockeye salmon. which have more than 28. Normally no melanophores on 
adipose and anal fins. Anterior squarish (rluadrate) parr marks situated almost 

4a or  entirely above lateral line in specimens less than 50 mm FL; in presrnolt ju- 
veniles more than 50 mrn FL. anterior parr marks tend to be lonr and very narrow 
and sometimes may extend well belo~r* later:~l line. 

CIICAI rDOC) SALIIOS-0. kcta.  . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Plate 2. 
Generill tlevelopment -Similar to pink salmon in that yolk sac mily not disappear 
.. until juvenile is more than 31 mm EL. after  which development towart1 smolt 

shape is rapid. .Also similar to pink salmon in be in^ more terete (when less than 
50 mm FLl than the sockeye. cjlinook. ant1 coho salmon: I,otly clcyth irnrnc(1intely 
before tlors;~l fin usunlly 1.5 to 1.8 times hei~(l Iencth. 



Plate ?.-Chum salmon. 



Parr  marks-Anterior parr marks in specimens less than 50 mm FL are more 
squarish (quadrate) and do not extend quite so far below lateral line as in sock- 
eye salmon; in presmolt juveniles more than 50 mm FL. parr marks tend to be- 
come longer and more narrow than in sockeye salmon, and some tend to extend 1 
well below lateral line. 

Coloration ~f 'c~ci;;-2reser~~cd r/ra:2~-~2;-Dorsai ridge stripe usually present. 
sometimes a series of blotches in juveniles less %an 50 m h  FL. becominy fxint 
or disappearing in presmolt juveniles more than 50 mm FL; a prominent irreg- 
ular row of spots and blctchinqs between dorsal ridge and upper edge of parr  
marks, these usually most distinct in specimens between 34 and 50 mm, oiten 
fading or disappearing in larger juveniles. Living specimens-Markings may 
be obscured by greenish or  bluish overcast of dorsal half of body and whitish or  
silverish sheen of ventral half. 

Fins-Anal and dorsal fins small, averaging slightly larger in size than those of 
pink salmon and averaging considerably smaller in height and area than those 
of sockeye salmon. Length of longest anal ray, when mea$ur,e:ed from snout to  
eye, reaches to, or almost to, center of eye: in sockeye salmon this measurement 
usually extends well beyond center of eye. Anal rays usually 13 or  14 (extremes 
13 to 17). Dorsal fin has few or no distinct spottings in specimens less than 50 
mm FL; in larger presmolt juvenilega dusky spot develops on tip. Caudal fin 
has faint spots largely confined to  basal half in juveniles less than 50 mm FL: 
in larger juveniles lobes become blackish. 

Gill rakers (see Fig. 4)-Seven to twelve on upper limb. 12 to 19 on lower. total 
usually ranging between 20 and 26 (extremes 19 to 30); rakers blunt and short. 
in sharp contrast to  thinner, longer, and more numerous rakers -of sockeye 
salmon. which has 30 to 39. 

Pyloric caeca-Usually 160 to 185 (extremes 140 to 249); differ sufficiently in 
numbers from sockeye and coho salmon, which usually have fewer than 100. 

- to  be an aid in specific identification. 
Branchiostegal rays-Usually 13 or  14 (extremes 12 to 16): of value primarily in 

separating this species from chinook salmon, which generally ha's more than 15. 
Scales in lateral line-Between 125 and 155; of value chiefly in separating this . 

species from pink salmon. 
Habits-Life span usually 3 to 5 pr. for majority. 4 yr, some less than 3 yr. Jacks 

may occur. Majority spawn in fresh waters only a comparatively short distance 
from brackish water or  in intertidal waters. JIany young enter brackish or salt 
waters very shortly after emerging from redd. and few juveniles are found in 
fresh waters when more than 45 mm FL. 

Combination of: Gill rakers 30 to 39 (average 36); notably more numerous. lonyer. 
and more slender than in chum salmon, which have fewer than 27. Normally no 
melanophores on adipose and anal fins. Anterior parr marks more rectangular 

4b than squarish in outline in specimens less than 45 mm F L  and sometimes extend 
as much as a third to a half below lateral lit~e: these o b l o n ~  parr marks tend to 
shorten in presmolt juveniles more than 50 mm F L  and to be mostly above lateral 
line. 

SOCKEYE (RED) S.4LJIOS - O. rlo.kir. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Pla~tz 2. 
General development-Yolk sac usually disappears. except for trace. beiore ju- 

. verlilcs rc8;~rll ;!I) mm FL. Uotly (Iceper ant1 species marc ..;l;~l)-sitlcti in ail prc- 
Smelt lengtlls tll:tn in chum anti pink si\lmons-l)otl~ tlcpth immc(li:~tcly I)lliorc 
dorsal f in  usually less than 1.5 times heat1 Icncth. 

Pnrr marks - See "Corrrl~i~rirtioo ot" :lI)ove. 



Plate 3. -dockeye salmon. 



Coloration of body-Pt.escr-t*ccl trtriterial-Dorsal ridge usually contains a series 
of more or less distinct spots in specimens less than 35 mm FL. becominr more 
confluent in fishes between 40 and 55 mm FL and sometimes merginz into a 
dusky bar: in presmolt iu*:eniles over 60 mm FL. spots or bars may disappear; 
after which a series of roundish spots become apparent on both sides of. and 
adjacent to. dorsal ridge. especially that portion behind dorsal fin; in addition 
to these spots. in fiq+es r . 2 ~ ~  than 35 mm FL, s o t h e r  lokcitudinal row of spots 
develops between dorsal ridge and upper halves of parr marks. Livinq speci- 
rnerls-Markinqs may be obscured by greenish or bluish overcast of dorsal 
half of body and whitish or  silverish sheen of ventral haif. 

Fins-Anal and dorsal fins averaae larger in height and area than in chum and 
pink salmon. L e n a h  of longest anal ray, when measured from snout to eye, 
reaches usually from snout to beyond center of eye. Anal rays usually 14 to 16 
(extremes 13 to 16). Dorsal fix normally has few o r  no distinct specklinss in 
specimens less than ti0 mm FL; a rather faint dorsal.spot develops in larger 
presmolt juveniles in upper portion of fin. the fin beinq-bordered on its free 
edges with whitish (see lowest f iwre.  Plate 3). Crzudalji?r has few specklinrs 
on basal half, the lobes having few or no rnelanophores. even in rather large 
juveniles. 

Gill rakers (see Fig. 4) -Twelve to si&teen on upper limb, 18 to 23 on lower. total 
usually ranging between 32 and-37 (extremes 30 to 39); rakers long and slender, 
averaginq longer than in any other species, in sharp contrast to fewer, blunter 
rakers of chum salmon, which has 19 to 30. 

Pyloric caeca-Usually 65 to 95 (extremes 45 to 115); usually considerably fewer 
than in pink. chum, and chinook salmon, and averaxiny more than in coho 
salmon. 

Branchiosteaal rays-Usually 13 to 15 (extremes 11 to lti): of value chieily in 
separating this species from chinook salmon. which averace more. 

Scales in lateral line-Between 125 and 140; of value chiefly in separatiny this 
species from pink salmon. which has a hiyher number. 

Habits-Life span usually 4 or  5 yr, some only 3. Jacks may occur. SIajorlty of 
individuals highly migratory. Adults usually spawn in streams tributary to 
lakes; a small minority spawn in streams without a lake. in lake outlets. or on 
lake beaches. After risinq from redd, younq move downstream rather rapidly 
to a lake. remainin% usually 1. sometimes 2,  and rarely 3 y r  in fresh water be- 
fore enterinq brackish or salt water. 

Contbirration o h  1Ielanophores on adipose fin usually most numerous on posterior 
half and generally forming a dark border (see Plate 1); anterior half of adipose 
with few melanophores or none. .Anal fin with few melanophores or ncne. but when 

5a melanophores are present. oiten quite large. Tip ot dorsal fin and lobes of caudal 
fin darker in larger presmolt juveniles. 

CIIISOOK I I ~ I S C )  SAL.\IOS - 0. I.s/I~III.!//.Yc.~~I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plate 4. - 
Cencrnl clcvclopmt.nt - Yolk sac ttsually disappears or is retlucetl to a trncc hcforc 

jrtvc~riilt~s 11-;11-11 ;:" mm FI*. notly tletyc~r ;in(] spcciebs mow ~ l i l l ~ - ~ i t I ~ ( I  in :ill Ilrc- 
. .  smolt icnctlis th:in in chum :~ntl pink s;~ltnon: I~otly tlcl)tli immc(li;~lely I)chiore 

tlors;~l iill r~su:~lly less than 1.5 time.; Iie;~tl length cr:lnce 1.1 to 1.2). 
. P:wr mat.ks-r\lmt~st in\*arii~Illy rcctangul;lr :lnd ion< vertic:illy: m:irk.s usually 

sittl:~tt~tI c * ~ i ~ ~ i t I i . ~ i ; ~ t i t  o11 c;~cli si(lc of I :~t~r; i l  line: (1;it-k 1);it-r marks ;tn(I other 
t ~ ~ : ~ r k i ~ i z s  co11tr;ist sll:~~-l)ly ivit l l  li:Iitc*r l~;i(*Ii<ro~~ntl O i  11otI.v ill honie Iiviti< xnd 
most ~ ~ t ' i * ~ e ~ i ' \ ' c * ( l  ..;l~c~ciliictis. 



Plate 4.-Chinook salmon. 



Coloration of body-Prcso.i.cd tttrctet-ill/-Backxround color of body xenerally 
much lighter than body color of coho salmon. usually contrastinz sharply with 
dark dorsal stripe or spot tin^. parr marks, and prominent dorsal spotrinqs: 
blackish band ;wtriJe dorsal ridye usually bold and unbroken in specineis  
less than 80 mm FL and especially on ridae before dorsal fin: in larner juveniles 
dorsal band often breaks up into series of s ots, disappearing in larger pre- P$ 
smolts as other ~pot t inns  on dorsal half of body become b o r e  numerous and dis- 
tinct: s p o t t i n ~ s  between dorsal ridge and parr marks absent in fishes less cilan 
35 mm FL, developing rapidly thereafter into many l a r ~ e  and small spots and 
increasing in numbers as  juveniles approach smolt staqe. Living speciniens- 
P a r r  marks and other markings may be obscured by bluish-silvery color of dor- 
sal half of body and silvery sheen of ventral half. 

Fins- Anal and dorsal fins a v e r a g i n ~  considerably larger in area than those of the 
chum and pink salmon and slightly larger than in the sockeye salmon: length 
of longest anal rays, when measured into head len,@h. reaching from snout tip 
to beyond posterior e d ~ e  of pupil and sometimes beyon;i.'pbsterior edae oi eye: 
distal edge of anal slightly falcate in specimens more th in  40 mm FL but aver- 
aging less falcate than does the free edge of the anal of the coho salmon. Anal 
rays 15 to 19, averaging higher in number than in any other species. Dorsal 
fin in young less than 60 mm FL uewally has few or no distinct spottings. a black- 
ish spot developing in the upper portion of the fin as the juveniles approach 
the smolt stage (see Plate 4). Caudal fin has comparatively few melanophores 
rather generally distributed in the- smaller individuals, the lobes darkening 
as the fishes approach the presmolt stage. 

Gill rakers (see Fig. 4)  -Seven to twelve on upper limb. 10 to 16 on lower. total 
usually ranging between 20 and 25 (extremes 19 to 28); rakers short and similar 
in size and number to chum and coho salmon. 

Pyloric caeca-Usually 140 to 185 (extremes 90 to 240); of value in separatinq this 
species from coho salmon. which normally h'as fewer than e5. 

Branchiostegal rays-Usually 16 to 18 (extremes 13 to 19); average number great- 
e r  than in any other species. 

Scales in lateral line-Between 132 and 152; usually of most value in separatin:: . 
this species from pink salmon. 

Habits-Life span 2 to 8 yr. usually 4 to 6. Jacks may occur. A portion oi the j~ 
veniles enter salt water durinz first year oi life: remaintler stay in fresh waters 
more than 1 yr but rareiy 2 yr. Juveniles of prcsmolt stage founti in fresh %a- 
ters \\.hen as long as 150 mr;l FL. 

Combbration oj: JIelanophores usually numerous and rather evenly distributed on 
adipose fin; occasionnlly in Iarcer ju\~eniIes. posterior or free eclce may be ti:tr!ic.r 
than remainder, thereby resembling somewhat rnelanophore distril)ution on atli- 
pose of chinook salmon. Ann1 fin in specimens larqer than 30 mm FL more falcate 
and anterior tip more pronouncctl than in other species. includiny chinook salmon: 
in all esccpt smallest specimens. anterior or leatiin!: etlce of nn;tl f in  is tvhitisn. 
with n dark bar pnrnllci ;Inti posterior to i t :  rcrnaininrr. posterior 1)nrtion oi iin 

'.- usunlls al)undnnt!!: sptsc.kletl with me1i~no~)llores clscept for tlist;tl ;t11(1 1)c1.;tc~t ' i(1r '  

edges (see Plate 51. 

COIIO tSILi'ER) S=\LSIOS-0. Iii.</ttt.lt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .I'!:tte 5. 
Gencl.;lI development-Yolk sac t~sually tlis;tl)l)c*ars. c1?tr'cbl)t l'or :I Irit(.c1. Ibcior~ 

juvthnilc~s ~ .c ;~rh  :l" m m  FL. Ilotl!. tleel~cr ; t t 1 t 1  q)l*c.ics rnot-l* zl;tl~-itlcvl i l l  : t i1  III-c- 



Plate 5.  -Cello salmon. 



smolt l e n ~ t h s  than in chum and pink salmon; body depth immediately before 
dorsal fin usually less than 1.3 times head lenzth (range 0.9 to 1.5). 

Parr  marks-Anterior parr marks always large and long vertically, their upper 
and lower ends more rounded than rectangular-shaped parr marks of chinook 
salmon: marks usually situated equidistant on each side of lateral line; usually 
less contrast between color of parr marks ag body than in chinook salmon. 

Coloration of body - Preserved material- In a i' l but smallest specimens, contrzst 
between all body marks and background color of body is not as  pronounced a s  
in other species: dark bar along dorsal ridge usually distinct and unbroken in 
juyroni!es less than 50 mm FL. brenkinq up into spots or  disappearing in larger 
specimens; back spottings on both sides of dorsal ridge usually prominent in 
all except smallest specimens; spots between parr marks often elonzate and 
extendinq downward between them. sometimes to lateral line (see bottom fig- 
ure. Plate 5 ) ;  spots on dorsal half of body often inscrease in number and/or de- 
crease in size a s  individuals approach smolt s t a ~ e .  Liy'ng specimens-Parr 
marks and other body markinqs may be obscured by dark coloration of body or  
by bluish sheen. 

Fins- Anal and adipose fins described under "Combination of" (this section). Anal 
rays usually 13 o r  14 (extremes 13 to 16). Dorsal fin has comparatively few 
melanophores scattered over i L m  smallest specimens; in those more than 32 
mm FL the number of melanophores increases, especially on or  adjacent to an- 
terior or leading edge; this results in a dark bar along the anterior edge behind 
which melanophores are  rather evenly distributed; as fishes approach presmolt 
stage. a white anterior (or leading) edge and a whitish tip develops. followed 
by a dark parallel bar (see bottom figure, Plate 5).  Caudal ji'n has rather even 
distribution of melanophores alonq rays in all except smallest young. this in- 
creasing in color intensity and number a s  fish increases in size. 

Gill rakers (see Fig. 4)-Eight to thirteen on upper limb, 9 to 14 on lo~ver, total 
number usually ranging between 19 and 27 (extremes 18 to 2 i ) :  rakers short 
and rather similar in size and number to chum and chinook salmon. 

Pyloric caeca-Usually 50 to 83 (extremes 45 to 114): of vaiue in separatinq this 
species from chinook. pink. and chum salmon. which normally have more than . 
100. 

Branchiostesal rays-Usually 13 or 14 (extremes 12 to 15); averaye number less 
than in chinook salmon. which normaily has 15 or  more. 

Scales in lateral line-Between 120 and 110 (averaqe 128): usually averaqinc 
fewer than in any other species. 

Habits-Life span 2 to 1 yr. Jacks may occur. Jlajority appear to spend 1 or 2 yr  
in fresh waters. a few 3 yr. Some juveniles in presmolt stage are found in fresh 
waters when 130 mm FL. 



GLOSSARY 

Adipose fin A fleshy, finlike. rayless structure 
situated on dorsal ridge between dorsal and 
caudal fins (Fig. 1, No. 6). 

Anal fin The fin situated medially and imme- 
diately behind vent between posterior end of 
abdomen and anterior end of caudal peduncle 
(Fig. 1, No. 16). 

Axillory process or scale An accessory en!nr~eJ 
scs-t. ~ t t ~ c h e d  LO upper oi- rcterlur base cli 

pelvic fin (Fig. 1. No. 14). -- 
Gill opcni~tg Opening between opercle or gill 

cover and side of head. 
Branchiostegals or branchiostegal rays Elon- 

gated bones arranged fanwise within branchi- 
ostegal membranes, situated on ventral edge 
of gill covers (Fig. 6). 

Caudal fin Terminal or tail fin of fishes (Fig. 
1, No. 13). 

Caudal peduncle That region of body betwee; - 
base of posterior ray of anal fin and base of 
caudal fin (Fig. 1, No. 11). 

Chromatophores Color cells which under con- 
trol of sympathetic nervous system can be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed fishes having an evenly curved posterior 
border devoid of minute spines. 

Dorsal fin In salmons, a single fin composed 
of rays situated dorsally on body approximately 
halfway between head and tail (Fig. 1. NO. 4). 

Dorsal ridge Apex or dorsal junction of left and 
right sides of body; dorsal and adipose fins are 
situated on this ridge (Fig. 1. So.  3-61. 

Dorsal stripe A band on dorsal ridge which is 
lighter or darker than adjacent areas. 

Falcate Curved like a sickle; a fin is falcate 
when its distal edae is concave. h a v i n ~  middle 
rays shorter than anterior and usually pos- 
terior rays. 

Filu~nents See gill fik~~ncrtts.  
Fork lertcltlt Distance in a straiqht line from 

anteriormost part of tip of upper jaw or snout 
of juvenile salmons to apex of anqle producetl 
by two 1ol)es 01 caudal fin [Fix. 1. So.  11. 

Gill err11 Brnnchial skeleton irhicll contains 
gill rakers anti %ill filaments. o r  lamcllil? 
(Fix. 91. 

Gill t.ot.c~: o/,c*~.r./c. or. r,/,c.r.(.l,/lrr,, Lnr<c, yo.!. 

flat. thin hones on eacll side of heat] \yhirh 

cover gills (see Fig. 3, which has the major 
portion of the gill cover removed). 

Gill filaments (lamellae) Pleated folds of skin. 
richly supplied with blood vessels, attached 
to posterior edge of gill arch IFiq. 2. No. 5 ) .  

Gill rakers Projections on anterior edge of first 
gill arch (Fig. 2. No. 1). 

~ e a g i e n g t h  Distance in a straight line from 
anteriormost part of upper jaw or  snout to 
posterior m a r e n  of opercle (Fig. 1. No. 2). . . 

LTl S U ? : ~  Coi2p;ex DL ..., ,:.~ec! ::rc : L . s ~ ~  bar. : .-i. 
of last few vertebrae which support caudai 
fins in certain fishes. 

Jack Precocious male salmon which spawn a i t e r  
spending a ,yea r  or  two less in the ocean than 
the majority of:individuals; they are notably 
smaller than a'uekage size of spawning males 
of their species. 

Jureuile As used here. a salmon between 25 and 
110 mm FL which has not entered smolt stage. 

Lamellae See gill filaments. 
Lateral line A line formed by a series of sen- 

sory tubes and pores extending along sides 
from head to  tail (Fig. 1, No. 10). 

Lateral l i~te .qca/e count A count of pored scales 
from first scale on body behind head poste- 
riorly to above hypurai. 

~Ielic~topAores Chromatophores with dark o r  
black pi-ment. 

pa17 ?narks Squarish or oblony blotches o r  
pizmented areas alonfi sides of presmolt salmo- 
nids (Fig. 1. No. 9). 

Pectotal j7ns Anterior or uppermost of paired 
fins of fishes. one on each side of breast imrr,p 
diatcly behind head (Fix. 1. So. 13). 

Pelcic jim A ventral pair of fins. ahrlozir..:l 
in snlmonids (Fi:.. 1. Xo. 15). 

Postdorsnl ridge That portion of dorsal ridxe 
behind dorsal fin (Fiz. 1. So. 5 ) .  

P~~edo~.sril  tidgc That portion of tlorsal r i d ~ e  
before dorsal fin ( F ~ K .  1, Xo. 3). 

Pr.es~rtolt X juvenile salmon with parr marks: 
in pink salmon. which lack pnrr marks. cle- 
mnrcation Iwtween a prcsmolt ; ~ n ( l  smolt is 
slirht, tliffcrinr chiefly in 1:itter's more  
adult shape. 

Pri/)il I ) /  cl!/c Opcninq in iris oi eye Ilp which 
liaht rcachcs retina. It is cirwlar in fishes (Fi r .  
1 .  So. 7). 

P!/lor.ic. cilt.cit Finqcrlikc tlivcrr~culir, usunlly 
~lantlul:~r. wllich c ~ l ) ~ n  into nlimcnl:1ry c;lnal 



of most fishes at  junction of stomach and in- 
testine in reqion of pylorus (Fig. 7. NO. 3). 

Rakers See gill rakers. 
Redd Excavation or nest made by a spawning 

salmon. 
Rudimentary Very small and poor!je formed. 

pertaining here chiefly to smallest gill rakers 
and anal rays (Fig. 5, "0"). 

Slab-sided When depth of body, measured be- 
fore dorsal fin, is considerably fireater than 
width of body. 

Smolt As used here. a youna salmon which has 
lost its parr marks. Pink and chum salmon fry 

. usually go to the ocean within a few days of 
emerging from the streambed and usually do 
not undergo a visible change in morpholoqy 
or color in fresh water. 

Subadult An individual similar to an adult and 
approachin:: adulthood in age and size but still 
incapable of breeding. 

Tercte  Nearly cylindrical in cross section Tnd 
tapering toward the front and rear. 
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Key to Field Identification of  Anadromous Juvenile Salmonids 

in the Pacific Northwest 

ROBERT J. ~ T ~ C O N N E L L  and CEORCE B. SNYDER 
National Marine Fis1iei:ies Service 
-' Northwest Fisheries Center 

2725 Riontlako Eo\ile\-3rd East 
Seattle, \Irashington 98102 .I.-. . 

ABSTRACT 

A key is presented with descriptivt illustrations to help in field identification 
cf live, juvenile salmonids in frcsli waters of the Pacific Northwest. Other juve- 
nile fish that  may be mistakenly identified as salmonids are  included. 

INTRODUCTION 

Species identification of live, anadromous 
juvenile sallno~lids is frequently a problem to 
the  fie!d biologist. The purpose of this key 
is to  list and illustrate the esternal character- 
istics \\-hicll tvill expedite field idelitification 
of juvenile salmonids in the Pacific Nortll\fPest. 

Five species of Pacific salmon (pink, chum, 
sockeye, chinook, and coho); four species of 
trout (cutthroat, b f o ~ ~ n ,  Dolly Varden, and 
rainbow or  steelliead) ; and other juvenile and 
adult fish ' that may be mistaken for salmon or  
trout i l l  fresli \\-ilter are described in this key. 

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corres- 
pond to  numbers of statements in the key). 
Continue in this manner until the specimen is 
identified. Some external characteristics a re  
positive separating features (marked with as- 
terisk), \\-hereas others a r e  not. Tllerefol-e, two 
o r  more statements should be considered before 
final rejection. If a precise identification can- 
not be made using the external cliaracteristics 
-and the fish can be sacrificed, a positive ident- 
ification can usually be made from internal 
features (marked with double asterisks). -4 
bibliography of keys that  utilize more descrip- 
tive i~lternal chitracteristics is included in this 

USE OF KEY paper. 

The cl~nriicle~.istics for identification are list- 
ed ilr a series of :~llerniltive st;rtemcnts, some -- 
of I\-hicli arc  illustl.:~tcd. To usc the kcy, cs- 
amin+ t l ~ c  first sti~tcl!iel~t; if al>plic;tble, pro- 
ceed to tlic nest and continue to successive 
statemerlts ilnt i l  the species is identified. If 
a s t : l t~nlc l~t  is liot :t])i)li~;lbl~, 1)iiss to tllc ; ~ l t c ~ -  

KEY 

1. (47) .LZdil)ose fi11 and scales pl.esent. 
(Fig. 1) 

2. (48) Fleshy appendage a t  base of pelvic' 
fins lwesen t. 

3. (19) Jlouth large, reachi~lg a t  least to 
center of eye. 

Fanlily Snlinonidac 



Vomer 

M o x i l l o r y  Pectoral Scales 
fin .. P e l v i c  a p p e n d a g e  f in  

f in  

F igure  1.-A hypotlletical salrno~lid showing es tc r l~a l  characteristics. 

4. (17) A n a l  fin higher than long, with 8 to 
12 developed rays (Fig. 2A) 

5. (52) *Teeth on head and shaft of vomer. 
(Fig. 3Aj 

Genus Salmo Genus Oncorhynchus 

Figure 2.--4na1 fins: (:\) Trout, genus Snlnto; ( B )  Pacific salnlon, genus O ~ r c o r l ~ ~ ~ t c l r ~ t n .  Tllc two clmwings 
s l ~ o ~ ~  tliffcrcnces in structure and fin ray  count. ( S o t c  that  the Ictlgth of tlrc anal  fin is i ts overall basal Icngth, 
and its height is tha t  clistnnce from the origin of the fin to the tip of the anterior lobe. In counting fin rays. in- 
clutlc only those which originate fro111 the base and tcrminatc a t  the outer margin of the  fin o r  a r e  half a s  long 
a s  [or g rea tc r  than]  thc longest ray.) 



PALATINE 

SHAFT OF VOMER 

Figure 3.-Location of tlcntition in (A)  the roof and (B) t l l ~  floor of the mouth of salmonit1 fishes. (Presence o r  
absence of teeth o n  the vomer or  tongue may be detern~inctl by use of the  little finger o r  a blunt instrument. T h e  
small hyoid teeth at  the base of the tongue a r e  located between the sill  arches of the lo\vcr j aw and a r c  difficult 
to find.) -. 

6. (18) Dorsal fin with large dark spots. 16. (20) Pnrr-marks  almost round. 
Trout Rainbotv o r  
Genus Sctlmo steelhead trout 

(Salnto yairdneri) 
7. (53) Adipose fin not orange; no row of 

pale round spots along lateral- l i q .  
8. (12) *Small hyoid teeth a t  base of tongue. ' 

(Fig. 3B) 
9. (13) Not more than five parr  marks on . 

- .  mid-do~snl ahcad of dorsal fin. 
10. (14) Maxillary reaching past posterior 

margin of eye. 
11. (15) Red o r  yellowish hyoid mark under 

lower jaw. Tail usually black spotted. 
Cutthroat trout 

12. (8) *No teeth a t  base of tongue. 
13. (9) Five to 10 pi11.r m;lrlts along mid-dor- 

sal ridge illlcad of dorsal fin. 
14. (10) Rlnxillnry short, not rencliing past 

~)ostcrior ~niirgin of eye. 
15. (11) No Ityoid marl< under lo\\fcr jaw. Few 

or  no spots on tail, 

17. (4) Anal fin longer than high. with 13 
or  more developed rays. (Fig. 2E) 

18. (6) Dorsal fin without large dark spots, 
may be black tipped. 

Pacific salmon 
Genus O~tcorhynchtcs 

19. (20) No pnrr marks. F ry  leave fresh 
water while small-approximntcly 
1.75 inches (45 mm) long. 

Pink salmon 
(0. gorbz~scha) 



20. (16) P a r r  marks present as vertical bars 
01- oval spots. 

21. (30) P a r r  marks short, estendinfi litt!e, 
if ally, l~elo\\~ lateral line. 

22. (25) Gill rakers on first arch, 19 to 26. 
* *  Pyloric caeca, 140 to 186. 

23. (36) P a r r  marks faint. Sides bclow lat- 
eral line iridescent green. 

34. (27) Snlall when migrating from fresh 
water, approximately 1.5 inches (40 
mm) long. 

Cllum salmon 

35. (22) Gill rakers on first arch, 30 to 40. 
**Pyloric caeca 60 to 115. 

26. (23)  P a r r  marks usually sharply defined. 
Sides below lateral line si!very, not 
iridescent green. 

27. (24) Relatively large when migrating 
- f rom fresh water, approximately 3 
to 5 inches (80 to 126 mm) long. 

28. (31) Gill rakers long and. slender, more 
than 29 on first arch. 

29. (33) Adipose fin clear, not pigmented. 
Sockeye salmon 
(0. nerkn) 

2f I)) 29 

30. (21) P a r r  marks large, vertical I~nrs  ccn- 
tered by lateral line. 

31. (28) **Gill rakers short and thick, fewer 
tllall 29 on first arch. 

32. (29) Adipose fin at least partially pig- 
mented. 

33. (40) **Plyloric caeca more than 90. 
34. (41) Par r  nlarlis broader than interspaces. 
35. (42) h t e r i o r  rays of anal fin not dis- 

tinctly longer than rest, not white 
edged. 

36. (43) Anal fin not pi,gmented. 
37. (4.1) Black spots, when present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear area a t  anterior base of fin. 
39. (46) Elack gums along base of lower teeth. 

-. ' . . Chinook salmon 
a (0 .  tslurzuytsclm) 

40. (33) **Plyloric caeca less than 80. 
41. (34) P a r r  marks nGrrower than inter- 

. spaces. 
42. (35) Anterior rays of anal fin elongated; 

when depressed they extend to base 
of last ray. (Fig. 2B) 

43. (36) Annl fin pigmented bet\veen rays, re- 
sulting in black banding. 

4.1. (37) Elnclc spots, when present, on upper 
lobe of caudal. 

45. (35) Adipose fin completely pigmented. 
46. (36) Mouth gray to white. 

Coho salmon 
( 0 .  kislitch) 



47. (1) Adipose fill not present; scales pre- 
sent o r  lacking. 

Not Salmonidae 

48. (2) No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

49. (3)  Aioutli small, not reaching center of 
eye; teeth weak o r  absent. 

50. (51) Depressed dorsal fin, shorter than 
' head. . , -- 

Whitefishes 
Genus Coregonus 

51. (50) Depressed dorsal fin, longer than 
head. 

Arctic grayling 
( T l ~ y n n l k u  ci?.cticui) 

52. (5) **Teeth on head of vomer only. - 
Chars 

. ' Genus Salvelkzu 
Dolly Varden (S. mnlntn) 

53. (7) Adipose fin orange; row of distinct 
pale round spots along lateral line. 

Brown trout 
(Sabno t nittn) 
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APPENDIX B 

Procedures for Sampling Salmon Smolt 

for age, length, and weight 



The sample size is 70 sockeye salmon smolt per day, five days a week. If daily sampling 
objectives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt trap at the time of sampling, the trap is to be stirred to assure randomness. When the 
smolt are randomly distributed, a small dip net will be used to remove a subsarnple. This 
procedure will be repeated until the sample goal is met. 

AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix B. 1). Using a No. 2 pencil, 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new, consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix B.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smearffish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 
Keep the litho codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them to your supervisor. 



Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, Appendix B.3. The scales will be mounted on 
a glass slide as illustrated in Appendix B.4. The left portion of each slide will be labeled: 
location, date, AWL # (card #), and fish numbers (1-5, 6-10, 11-15, etc.). When the slides are 
completed, return them to the box in order, and label the box as shown in Appendix B.4.. Smolt 
lengths will be measured in millimeters from the tip of the snout to the fork of the tail, Appendix 
B.5. Record each length by darkening the appropriate column blocks on the AWL form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix B.l). Each length and weight measurement must represent the 
corresponding scale smear. 



Appendix 8.1. 

Litho 
Code 

Tra 

Litho 
Code 

.nsf err 

NCS DOCUSCAN' MBZ0 17017 11I2II L l D W  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l l l l l l l l l l l l l l l l l l l l l l l l l l l l l ~ l l l l l l l l l 1 1 1 l l l 1 1 l I l l l l l l l l l l l l ~ l  
-- ------------ I - - -  -- - - - 

Weights 10's 1's l/lO1s SPECIES 

r r i  I - ~ ~ - . ~  I r - *nlrc&n 

l m . . l ~ z l s m ~ ~ ~ m j i ~ ~ ~ i $ i m  PROJECT 

~ i i i 9 t i i i ~ ~ i i i S E 6 c ~ a n i ? l 8 B 1 ~ ~ ~ i i  
m . ~ a ~ . ~ i ~ ; . * 1 1 i i ; ~ $ E ~ a ~ 5 i ~ * * ~ m *  
1 m , a = . i i i a i . ; . r j J 0 1 [ ! * * 1 G i i a S j ?  

5 - 1.. b- 

GEAR TYPE 
*-1.. I* - h..." 
1 - ~ Y U  - 
I - W "- I Z  - ..I... 
I - L I C  Il-.I.-. 
1 - w I- I* - I* "...~ 
s - 1," I1 - .... ..d 
1-1",- *a-m".. 
I - h u s a d  I* - nr 
I - h*-- n - *I u.,,,.& 
I - h" 

l 8 - + 1 U  
dLI 

LENGTH TYPE 
1 -  l.Uu(~.l....U 
t-u11*.1.l,rl 
I - h ~ r U o . * . b ~ # . ~  . - I d  .I. " ....I* ,,.I. 

I - h" .I*, ,. ... r., .W 
I - u...L.-. 

ACE ERROR CODES 
I . -...a 
I k... 

1 ..I-"4 
r - .I.,.". 
b I...... 
I .. .Iu..4 
I n..., y... 

I - m., I..".... 



Appendix B.2. Period codes and corresponding dates. 

Period Dates Period Dates 
-?af ... 

01-Jan t o  
04-Jan t o  
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01 -Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May to-  
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-June t o  
21-June t o  
28-June t o  

03-Jan 
10-Jan 
17-Jan 
24-Jan 
31-Jan 
07-Feb 
14-Feb 
21-Feb 
28-Feb 
07-Mar 
14-Mar 
21 -Mar 
28-Mar 
04-Apr 
11 -Apr 
18-Apr 
25-Apr 
02 -May 
09-May 
16-May 
23 -May 
30-May 
06- June 
13-June 
20-June 
27 -June 
04-July 

11-July 
18-July 
25-July 
01 - A u ~  
0 8 - A u ~  
15 -Au~  
22-Aug 
29 -Au~  
05-Sep 
12 - Sep 
19-Sep 
26-Sep 
03 -0c t  
10-0ct 
17-0ct 
24-0ct 
31 -0c t  
07 - NOV 
14-NOV 
21 -NOV 
28-NOV 
05-Dec 
12-Dec 
19-Dec 
26-Dec 
31-Dec 



Appendix B.3. Scale sampling procedure showing the preferred 
area on a smolt salmon. 

Posterior insertion of Dorsal Fin 

Left side ~nterior. insertion of Anal Fin 
I - \ 

Pref e 

Prefer 

B 

rred Area Lateral 

red Scales 

Line 



Appendix B.4. 
SALMON SMOLT GLASS SLIDE EXAMPLE 

The following information should be legibly written on the slide label: 

1. AWL # 
2. Location 
3. date (moldaylyr) 
4. Fish # ( 1-5, 6-10, etc.) 

RED LAKE 
5/16/93 c 
FISH 1-5 . b ! 

When the slides are completed, return them to the box in order by AWL # and fish#, and label 
the slide box on top with the following information: 

r 
cat. no. 48300-025 

w 
V \ N R  

Location (RED LAKE) V\NR 
AWL Numbers (AWL # 009 - 018) 
Beginning and ending dates ( 5/16 - 20193) PEA LAKG L n o ~ r .  

AWL : 009 - QIQ 

A VWR ScknUlk Ine. Sc'mtiRc 
MI.. PA. 1- ~ v u u - r  I 

Appendix B.5 
MEASURING SMOLT LENGTH 

-Snout t 3  fork length 
45 

I 
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INTRODUCTION 

Frazer Lake is located on the Southern end of Kodiak Island and is the second largest lake within 
the Kodiak Archipelago (Figure 1). Frazer is 14.2 km long, 1.6 km wide, with a surface area of 
16.1 k d .  Prior to 1951 Frazr Lake was void of sockeye salmon (Oncorhynchus nerka) owing 
to a 10 meter barrier falls prohibiting anadromous fish from entering the lake (Russell 1972). 
Egg, fry and adult transplants (1951-1971) from sockeye systems on Kodiak Island (Karluk and 
Red Lakes) and the Alaska Peninsula (Becharof Lake) established a sockeye salmon run with 
adults returning for the first time in 1956 (Russell 1972). From 1956-1961 returning adults were 
back-packed over the falls, and in 1962 a fishpass was constructed to promote access to the lake 
environment. A second fishpass was installed in 1979 allowing for increased passage capacity 
during peak migration periods. 

Since 1956, enumeration of adults and AWL sampling has been conducted at the Frazer fishpass. 
Spawning ground surveys have been performed since 1964. Annually, smolt migration timing 
and magnitude, zooplankton density and community composition, along with lirnnological 
characteristics are measured. 

Conservative fishery management practices have been very successful at building this run (1970- 
1985) from 25,000 in 1971 to 645,739 fish in 1985. Blackett (1975) established an escapement 
goal of 383,000 adults based upon lirnnological and spawning habitat calculations. Subsequent 
declines in srnolt condition factor, and shifts in zooplankton size and community composition 
published by Kyle et al. (1986) prompted lowering of the escapement goal to 140,000-200,000 
adults. The Frazer Lake sockeye stock is now cosidered of major importance to the Island wide 
salmon fishery. Also, this introduced run provides for an enhanced food resource for the local 
Kodiak brown bear population, stimulating increases in bear densities along Frazer Lake and Dog 
Salmon Creek streams. 

In 1986, ADF&G Fisheries Rehabilitation and Enhancement (FRED) Division transferred 
operation of the Frazer fishpass facility to the Commercial Fisheries Division which now operates 
the program. FRED Division since 1988 has applied fertilizer (mixture of Nitrogen and 
Phosphorous) to the lake hoping to stimulate survival of lake rearing sockeye fry. This program 
was instituted in response to the dramatic declines in smolt size and weight resulting from 
excessive escapements which occurred during 1980-1982 and 1985 and was terminated after the 
1992 field season. 

During 1983, a second weir was installed on Dog Salmon Creek 0.7 krn upstream from lower 
Olga Bay to provide more timely sockeye and pink salmon (Oncorhynchus gorbuscha) 
escapement counts relevant to managing the commercial fishery. Weir personnel also enumerate 
chinook (0. tshawytscha), coho (0. kisutch), chum (0. keta), steelhead and rainbow trout (0. 
mykiss), and Dolly Varden char (Salvelinus malma). 



Piddle Creek 
Frazer Creek 

Frazer Lake Fal ls  

LOWER OLGA 
BAY 

Figure 1. Map depicting Frazer Lake inlet streams. 
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OBJECTIVES 

The Commercial Fisheries Division's goal for the Frazer Lake project is optimizing natural 
sockeye production, and collection of data relevant to generating accurate preseason run forecasts 
and escapement goal evaluation. For 1993 specific tasks are: 

1. Determine sockeye smolt abundance, timing, age composition, and length and weight 
at age. 

2. Provide unobstructed and timely adult fish passage into the lake environment. 
3. Determine escapement timing, magnitude, and spawner distribution. 
4. Collect age, sex, and length data from the sockeye escapement. 

SUPERVISION 

The project leader is Charlie Swanton with Don Pitcher and Mark Larrison being crew leader and 
assistant, respectively. Don is responsible for scheduling daily work assignments, assuring 
collected data adheres to plan standards, and that safety is priority. A brief chronology of 
assignments is presented (Table 1). Mr. Pitcher is also responsible for making sure that both 
himself and Mr. Larrison have read and understand the Departments field safety policy and have 
signed the EMPLOYEE SAFETY SOP VERIFICATION and made sure that these documents 
are secured by the project leader prior to departing for the field. In addition, a written season 
summary report will be required from the crew leader. 

PROCEDURES 

Smolt Sampling and Population Estimation 

The smolt program has two components, abundance estimation and AWL sampling. Abundance 
will be derived using catches from two traps (concrete and inclined plane) operated from about 
10 May to about 15 July. Each trap will be checked about every 30 minutes each night and 
catch enumerated by species, recorded (Figure 2), and released. Trap catch efficiency will be 
generated from mark-recapture experiments using Bismark brown-Y dye. The sample size for 
marked fish is 1000 smolt collected (optimally in a single night) over a maximum of two days. 
Smolt selected for dying from both traps should be proportional to catches from each trap. A 
maximum of three days is the time span for obtaining smolt used for a particular mark recapture 
event. Smolt transport will be from the holding tank (covered to reduce stress) adjacent to the 
traps to the dyed smolt release site located about 0.5 km above the diversion weir. Transport will 
be in 30 gallon plastic tubs attached to the trailer and aerated continuously. After transport, 
smolt will be placed in the instream holding tank and monitored for 30 minutes prior to initiating 
the dye process. The amount of dye will be 1.3 g per 10 gallons of water (30 gal of solution 
should be adequate for 1,000 fish); smolt should be emersed in the dye solution tank (with cover) 
for 30 minutes. All dyed smolt prior to release are to be held for approximately 60 minutes 
within the instream holding tank and closely scrutinized for abnormal behavior; any smolt which 



Table 1. Season summary of events. 

Date Event Frequency 

Open camp, install lower diversion 
weir and smolt traps. 

5/10-8/24 Camp and equipment maintenance as needed 

5/10-6/15 Fishpass maintenance as needed 

5/8-7/15 Sockeye smol t 

-6/15-8/25 Adult sockeye 

7/15-8/25 ~ o o t  surveys 

-8/25 Close camp 

enumeration every 30 minutes 
daily; sample 70/day 5 
days/week; mark-recapture 
1,00O/week (if available) . 
enumeration daily 
ALS sample 240 once a week. 

Linda and Midway Creeks 
(once a week) . 



Figure  2 .  DAILY SNlOLT CATCH REPORTING FORM 

TRAP NUMBER PROJECT LOCATION DATE 

11 Catch number does not Include marked recoveries. 
21 To be included In comments: estimate young-of-year fry numbers by spedes and number of sockeye smoit mortalities. 

TOTAL 

- --- ~ 



show signs of stress will NOT be released. Dyed smolt are to be released evenly spaced across 
the stream at a site providing suitable cover. Timing of the process should be late afternoon (3-4 
pm). The dyed fish total recorded should reflect only those fish which were actually released 
(Figure 3). All catch data of marked and unmarked fish will be recorded separately for each trap 
(Figure 4). Monitoring marked-unmarked fish recovery will commence the evening of dyed 
smolt release and continue for the next two consecutive smolt days. During the initial stages of 
smolt outmigration monitoring, srnolt numbers may be such that the 1000 fish sample size is not 
attainable. In these instances, a minimum of 150 smolt from both traps combined in a single 
night will be the benchmark for instituting a dye test, and again the following night. This will 
provide for a minimum sample size of 300 smolt captured over a two day period. If this 
situation exists, all smolt will be subjected to the dye process and released in a single night. 
Smolt age, weight, and length sampling will be proportional to catch from each trap with 70 
smolt per day sampled for five consecutive days. Typically no samples will be collected on 
wednesday and sunday with a dye test conducted on one of these days. I€ total catch for both 
traps are less than 70 fish, all smolt will be sampled. Data will be recorded on standard AWL 
forms consecutively numbered corresponding to slides (Appendix A). In order for the optical 
scanning machine to collect all data recorded the litho code (left hand side on the front of AWL 
form) needs to be transcribed to the back of the form. AWL litho codes should be consecutively 
ordered by number which allows for database manipulation. Microscope slides will have scales 
from five fish aligned in rows and separated so that ageing is possible. Blank slides and AWL 
forms will be used for each day of sampling. 

Escapement Passage 

The old fishpass will be operated from approximately 15 June-21 August, with the starting date 
scheduled to minimize smolt passage through the fishpass. Commencement of fishpass 
operations will occur the day after sockeye are first counted through Dog Salmon weir. New 
fishpass operation will proceed only after consultation with the project leader and/or Bruce 
Barrett. This structure has not been used for fish passage since about 1986. Diversion weirs 
above and below the Frazer falls wiU be inspected daily for holes, and cleaned when required. 
Specific instructions for fishpass maintenance and operation are provided (Appendix B). If time 
allows hardware cloth or other residual netting located on site will be attached to the top of the 
weir pickets of the lower diversion weir to prevent sockeye from jumping over the weir and 
staging below the falls. This has occurred in the past and can result in the crew having to seine 
fish between the weir and falls. Diligence in daily inspection of both the above and below falls 
diversion weirs may also allow for determining where the fish between the falls and lower 
diversion weir are originating from. At fishpass entrance bulkhead astroturf padding installed 
on the bulkhead will minimize fish mortality. 

Escapement counting frequency will be scheduled to minimize migration delay. Specifically, 
counts will be made at least four times daily, and during peak escapement with increased 
frequency. Individual counts by species will be recorded using hand-held tally counters and data 
recorded (Figure 5). A standard escapement counting and sampling week will extend from 
sunday to sunday (statistical week; Appendix C). 



Figure 3, 

DATE (actual): 

PROJECT LOCATION 

SMOLT DYE RELEASE H)RM 

CREW NAMES (print) 

NUMBER OF FISH COLLECTED: 
(from live box) 

CREW LEADER 
(signature) 

DYE SOLUTION (mixture): Dye (grams); Water (gallons) 

RELEASE SITE LOCAVON (distance upstream of trap site, In miles) 

TOTAL NUMBER OF DYED FISH RELEASED: 

COMMENTS: 



Figure 4. SOCKEYE SALMON SMOLT SUMMARY FORM 

TRAP NUMBER PROJECT LOCATION : 

11 Each date covers a 24-hour period extending from noon to noon and identifies the starting date. 
21 Numbers of fish caught does not include marked recoveries. 

DATE 11 

m 

-- 

NUMBER OF SMOLT 
I 

CAUGHT 21 MARKED 
DAILY CUMULATIVE MORTALITIES DYED EXAMINED RECOVERIES 



Figure 5 .  ALASKA DEPARTMCNT OF FISII AND OAME 
KODIAK MANAGEMENT AREA 

WEEKLY SALMON WElR CAMP REPORT FOR YEAR: 

WEIR CAMP WEEKLY REPORT 
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Escapement Sampling 

Sockeye escapement age, length, and sex (ALS) sampling will be conducted weekly (statistical 
week) over a one to two day period. Sample size per week is 240 fish (Table 1). If possible 
collect the sample during a single day, but do not extend beyond two consecutive days even if 
fewer than a 240 sample has been collected. Procedures for collecting and recording ALS data 
are given (Appendix C). 

Stream and Lake Escapement Surveys 

The primary objective of lake and stream surveys are to document distribution and abundance 
of sockeye within stream and lake shoal areas. Surveys will be conducted weekly from 15 July- 
21 August on Linda and Midway Creeks, only. Streams will be surveyed to the upper limits of 
spawner distribution and live and dead fish recorded (Figure 6). Additionally, spawner limits will 
be noted on U.S geological survey topographic maps for each stream. Stream mouth counts will 
be recorded separate from actual stream counts. Observers will survey on foot and enumerate 
live and dead sockeye using polarized glasses, and tally counters. Before conducting surveys, 
tally counters will be inspected for proper functioning. An additional survey task will be to 
conduct surveys of the lake outlet stream between the lake and barrier falls several times prior 
to seasons end. Some concern has been generated that sockeye salmon may use this area for 
spawning. 

Season Summary Report 

The summary report should be a brief synopsis of the field season and include: (I) a chronology 
of sampling events and data collection (i.e. smolt and adult counting and sampling operations 
commenced and ceased ect.); (2) problems incurred during the season including sampling and 
field camp operations; (3) suggestions for irnprovements/modifications to the enumeration and 
sampling programs; (4) equipment/building supplies for following field season. In addition, the 
crew leader is responsible for writing a performance evaluation for the field crew. The 
evaluation should be discussed with the technician prior to forwarding it to the project leader. 

The data collected from this project will be published within a technical fishery report which will 
summarize data collected since 1988. 

MAINTENANCE AND BUILDING PROJECTS 

Several building projects will be completed on a time available basis during the 1993 field season 
they are: (1) Resting tank entrance and exit chute repair and attachment of plywood collars; (2) 
resting pool tank cover replacement; (3) stabilizing the I-beams which support the upper diversion 
weir; (4) completion of the sauna/bathhouse located adjacent to the main facilities; adequate 
lumber should exist on site for this project; and (5) measuring the planks for the weir catwalk. 



Figure  6- SOCKEYE SALMON STREAM SURVEY LOG 
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APPENDIX A 

Procedures for Sampling Salmon Smolt 
for Age, Length, and Weight 



The sample size is 70 sockeye salmon smolt per day, five days a week. If daily sampling 
objectives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt trap at the time of sampling, the trap is to be stirred to assure randomness. When the 
smolt are randomly distributed, a small dip net will be used to remove a subsample. This 
procedure will be repeated until the sample goal is met. 

AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix A.l). Using a No. 2 pencil, 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new, consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix A.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smearlfish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 
Keep the litho codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them to your supervisor. 



Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, Appendix A.3. The scales will be mounted on 
a glass slide as illustrated in Appendix A.4. The left portion of each slide will be labeled: 
location, date, AWL # (card #), and fish numbers (1-5, 6- 10, 1 1- 15, etc.). When the slides are 
completed, return them to the box in order, and label the box as shown in Appendix A.4.. Smolt 
lengths will be measured in millimeters from the tip of the snout to the fork of the tail, Appendix 
A.5. Record each length by darkening the appropriate column blocks on the AWL form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual molt  weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix A.l). Each length and weight measurement must represent the 
corresponding scale smear. 
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Appendix A.2. Period codes and corresponding dates. 

Period Dates Period 
'r. 

Dates .* Y- 

01-Jan t o  
04-Jan t o  
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01-Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May to-  
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-June t o  
21-June t o  
28-June t o  

11-July 
18-July 
25-July 
01'-Aug 
08-Aug 
15-Aug 
22-Aug 
29-Aug 
05- Sep 
12 - Sep 
19-Sep 
26- Sep 
03-0ct 
10-0ct 
17-0ct 
24-0ct 
31-0ct 
07-NOV 
I ~ - N o v  
21 -Nov 
28 - NOV 
05-Oec 
12-Oec 
19-Oec 
26-Oec 
31 -Dec 



Appendix 93. Scale sampling procedure showing the preferred 
area on a smolt salmon. 

Posterior insertion of Dorsal Fin 

Left side ,~nterior. insertion of Anal Fin 
I - \ - .  

.. F 

Preferred Area Lateral Line 

Preferred Scales 

! 
I . 
1 -.A 



Appendix A,  .4. 
SALMON SMOLT GLASS SLIDE EXAMPLE 

The following information should be legibly written on the slide label: 

1. AWL # 
2. Location 
3. date (moldaylyr) 
4. Fish # ( 1-5, 6-10, etc.) 

RED LAKE I 

5/16/93 C 

FlSH 1-5 

When the slides are completed, return them to the box in order by AWL # and fish#, and label 
the slide box on top with the following information: 

I cat. no. 48300-025 

V W R '  
V\NR 

Location (RED LAKE) V\NR 
AWL Numbers (AWL # 009 - 018) 
Beginning and ending dates ( 5/16 - 20193) REA LAKE S n o ~ r .  

AWL : 009 - 01Q 

Appendix A.5 
MEASURING SMOLT LENGTH 

Snout t g  fork length 



A Guide to the Collection and Identification of Presmolt Pacific 
Salmon in Alaska with an Illustrated Key 

MILTON B. TRAUThIAN1 

ABSTRACT 

This field and laboratory key contuns recommendations f r t y p g  of equipment needed. 
instructions for preserving and labeling specimens. and descriptions d the characters used in 
identifying five species of Pacific sdmoa. The key is illustrated with iu line figures: 1)  juvenile 
salmon. 21 the first gill arch, 3) head with gill arch in situ. 4) first gill u c h  and eye for comparison 
with Ionyest rakers. 5) method of count in^ ma1 fin rays. and 6 )  v e n t d  surface of head showinq 
branchiostecal. Five pl.tes of stippled Ene drawings of five k n e b s  (25 to  110 mm fork length) 
for each of the five species of Paciliu sahnon, an annotated opposahlt key, and a glossary u e  .. ?- 
also included. 

INTRODUCTION 

- As adults, the five species2 of Pacific salmon 
of the genus Oncorhynchus inhabiting western 
r:orth American waters are easily identified, 
but a s  subadults or a s  smolts in silvery coloration. 
they are less easily recognized. As juveniles less 
than 125 mm (5 inchesi in fork length (FL). they 
may be quite difficult to identify. In addition. 
characters by which presmolt juveniles can he 
distinguished may vary with geographic area. 

Several keys for identification of juvenile 
salmon have been published. most of which uti- 
lize the number, length. and shape of the gill 
rakers on the first gill arch; number of pyloric 
caeca and hranchioste~als; and absence of parr 
marks. o; if present. their size and shape (Foer- 
ster  and Pritchard, 1935: Schultz. 1936; H a i ~ -  
Brown. 1947: Clemens and \irilby, 1961; JlcPhail 
and Lindsey. 1970: WilimovskyJ 1. I n  addition to 

the above characters, the  key in this paper em- 
phasizes and illustrates the  distribution of those 
chromatophores (usually melanophores) which 
a re  reliable enough to  aid in the  specific identi- 
fication of juveniles. 

This key describes the characters typical of 
I 

presmolt juveniles of the five species of Pacific 
salmon in Alaska. The common names recom- 
mended by the American F i she r ies  Socie ty  
(Bailey e t  al.. 1970, p. 17) a r e  used. despite the 
fact that other names appear to  be in more gen- 
eral use. These other names a r e  inserted in pa- 
rentheses after their respective species. Trouts. 
Atlantic salmon Isallno salar). and some other 
salmonoids are included in the key bctause of 
their resemblance to Pacific salmon. 

Before presenting the key. it appears advisable I 
to  describe the equipment and mcthocls I re- 
commend lor preservinc specimcns. Int>elinr: 

! 
i 

specimcns. and countinz. measurinx. and rcmov- 
ing pa r t s  of specimens. s o  t h a t  those not ! 

acquainted with my proceclures may more ac- 
curately and quickly itlcniify their material. 



RECOMMENDED EQUIPMENT 

Jhq?rifir-r.s: !,!a=.r.:iicntion in the range of 4 
to30 will prove helptul in identification of juvenile 
salmon. A binocular microscope ha;-in: such a 
range is the most satisfactory, but any type of 
magnifier of more than 4 power and less than 30 
may be used provided it is not necessary to use 
one's hand to  hold it-usually both hands are 
needed to manipulate a specimen. In the field. 
a binocular unit containing lenses inserted in a 
frame or headstrap or a jeweler's eye maqnifier 
(especially i f  one wears qlasses) may be used. 

Forceps: Four o r  five inches long with straight 
o r  curved tips-for lifrinq fins, holding; back gill 
covers. etc. 

Scnlpcl: A sharp blade an inch or two lonq- 
for removing gill arches, opening body .cavities. 
etc. 

Teasing ~leedle: A needle inserted in a wooden 
or  metal handle-for s e p a r a t i n ~  closely set-giLF 
rakers. etc. 

ff V8r- Dizqiders: For  measurinq and cornparin, 
ious body parts; dividers in which one or  both 
legs can be "broken" are the  most satisfactory. 

Scissors: About 6 inches long with the blades 
o r  cutting surface of about 1 inch. 

Ruler: Graduated in millimeters to measure 
fish lengths and parts: one which includes inches 
also desirable. 

PRESERVING SPECIMENS 

The careful preserving of specimens cannot be 
too strongly emphasized. Much time is lost in at- 
tempting to identify improperly preserved fishes: 
it is only when properly preserved that they map 
be rapidly and correctly identified. Frequently, 
juvenile salmon that have died in nets become 
soft. bleached. and torn. For the sake of accuracy 
it is better not t o  a t t e m p t  to identify such 
material. 

To preserve juveniles. upon capture place them 
in a solution of 1 part Formalin to 9 parts water. 
If live Iishes are placed in too s t r o n ~  a Forrnnlin 
solution. they may die ~vitli their mouths \vitiely 
agape or tlic chrorn:ltopllorcs may close so t i ~ h t l y  
as to be dillicult to detect. If pl;~ccd in too iveak 
a Formalin solution. tlic iishes Oecome t)lenchcd 

' 

and soit anti may tlecornpo..;e. If fishes arc to 1)c 
prcservetl for morc than :I year lor perm;~nentlyl. 

leave them in the Formalin solution 3t least ! f~::rl 
and if possible no lonqer than 4 mo. li'hen i I j h  
are removed from the Formalin solution. soak 
them in water for 24 to 48 hr: then place t b e ~  
in a solution containinr: CO?o ethyi akonoi and 
30% wate r  o r  35% isopropyl alcohoi and 63% 
water,, ..~ 

Do not crowd or pack fishes in a container. 
especially if they are  alive or  only recently dead. 
Fresh fishes. if  packed tco :i.=i:!y. .viil become 

. - permanently deformed upon hardenin? In r ST- 
malin. will be bleached where their bodies come 
in close contact, or will decompose. A c o n t a i ~ ~ r  
is too crowded if the fishes wiil not readily move 
as the container is slowly rotated or shaken. 
When sufficient .room is allowed. identification 
will be facilitated because the fishes will harden 
without discoloring; bodies and fins will not be 
deformed. twisted, or  broksn; and the cfiro- 
matophores will remain nearly or fully open. 

LABELING SPECIMENS 

Labeling specimens fully and properly is of 
great  importance: unlabeled or mislabeied speci- 
mens are of little or  no value. Put the label with 
the specimens a t  the time the fishes are  pre- 
served. Label paper should remain firm when 
wet and should not become pulpy. Write cieariy 
with pencil or  permanent ink. recordin% t h e  
following data. 

Field Number - 

Use your own or a department number. A sz t -  
isfactory method is to use the first initial of _vc;:: 
surname or your full surname. the last two digits 
of the year. and your collection number. Thus. i f  
Joe B r o m  in 1962 preserves his i i f 3  coilecriar.. 
he writes B-G2-5 or 0roir.n-62-5: if for the Depart- 
ment of Salmon Investi~ations he writes. SI-@?-5. 
When a departmental symt)ol is used. it often is 
desirable for the collector to add his initials or  
name to the Iabcl. 

Name of Water Body and Locality 

Use nnmcs on stantlal-tl maps. \Yhcnc\cr pas- 
sible. it\.oitf tempomry or locai names, such ;IS 



Brown'?; iishinq a m p .  An example of a brief but 
adequate rccorciinq is: Al.xka. Saknek River 
System. Iiatmai Sational Monument. Brooks 
Lake. 

Date 

Includc the month. clay, and year and. i f  per- 
tinent. the hour. 

The follow in^ arlditional information may be 
needed at times. 

-. 

Method of Capture 

Describe type of gear and size if significant, 
i.e.. seine (2 cm mesh), fry net (1 crn mesh). trawl 
(1 cm bag). etc. 

Temperature 

Measure temperature of air and/or water. If 
water is ice-covered. what percent? 

extent; d e m  of turbidity and source-aiacial 
silt. plankton. etc.: d e m e  of gradient-:ow. 
moderate. or high: percentage of stream in pis.  
with o r  without current: percentage of stream 
in riffles. whether flow is sluggish. moderare. 
or  swift: dominant bottom types - sand.  rat el. 
boulders. bedrock. muck. silt. etc.; aquatic veqe  
ta&ion -subrperpxi. emergent. or  both (name 
dominant species or genera if known). If a lake 
or bay: state whether fresh, brackish. or  saline: 
if tidal, state to what extent: estimate size and 
possible depth; give degree of turbidity. type 
of bottom. and amount  and kinds of aquat-  
ic vegetation. 

Describe anything that may iritl in identification 
of the  fishes, such as peculiar markings, habits. 
or  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

Other Water Conditions A juvenile salmon is shown in Figure 1 to  assist 
in recognizing and defining the characters and 

If a strea,,t: estimate i t s  average width and the counts and measurements used when keying 
maximum depth: if tidal and brackish. to what out a specimen. . 



First Gill Arch 

Beneath each gill cover a re  four fully formed 
gill arches; the first gill arch on either side is the 
pa r t  used for specific identiiication. A gill arch 
(Fig. 2) consists primarily of a bony central arch 
to which the gill rakers a re  attached anteriorly. 
t h e  gill filaments (lamellael posteriorly. The gill 
rakers  prevent solid substances such as food from 
being carried out through the branchial clefts 
and protect the delicate gill filaments. The num- 
bers  of gill rakers vary somewhat amon? indivi- 
duals of each species of salmon. but the difference 
in average number between some species is suf- 
ficiently great  to enableone to use them as specific 
characters. 

The rakers on the gill arch may be counted as 
a unit, o r  the upper and lower limbs may be 
counted separately. The two limbs are  joined 

ANTERIOR 'OST ER 

ward. With a sharp scalpel. cut between -.?e 
dorsal ends of the first ar,d second arches. makinq 
a deep incision parallel with them: then cur the  
remainder of the attzchnenr away. :Yest 2,:t 
the ventral attachment in the same manner: 
and when both ends are free, remove the arch. 
Great +are mus tbe  taken so that all rudimentary 
rakers may be removed and counted. After iin- 
ishing the examination of the arch. reinsert it 
in the gill cfiamber for possible future exam- 
ination. 

Gill Raker and Ey,e Comparison - - -. . - 
The lonqest rakers a re  compared with the  

length of the eye (Fig. 4). With dividers. obtain 
the measurement of the l enqh  of the lonqest 
raker; then place one point of the dividers a t  
the anterior edge of the eye. the other extendina 

IOR 

Fiaure ?.-First till arch of salmc~n after rrmoval from left 
gill chamber: 1,  ill raker: 21 cill rakers attached to upper 
or shorter limb r ~ f  arch: 31 till rakers attached to lower (rr 
l o n ~ e r  limb of arch: 4 1  ;ln&ile I I ~  arch tiunction of the :wo 
limbs or tutnesl: 51 xill fillments ~ lamel lae~:  61 upper point 
of arch attachment: 71  lower point t r f  arch attachment. 

- 
a t  an  ande.  the upper beina the shorter. Xhen 
a raker is situated astride the angle. it is included 
in the lower limb count. \Shen all of the rakers 
on the arch are  counted as  a unit. a single number 
is  given: othenvise, both limbs are recorded 
separately (the upper limb first), and then added. 
thus 13 + 20 = 32. 

The gill rakers nearest the angle of the arch 
are the longest: the rakers become proqressively 
shorter a s  they approach the attachment ends 
of each arch. The rakers near the ends are often 
rudimentary ant1 can be countetl only under 

- - rnaani fication. 
It map be difficult to count all of the rakers 

accurately while the first gill arch is in  lace. in 
. lvhich case it '"11 'le necessary lo remove 

Fizurta 11.- ~~ts:l(l I I ~  .:~~mttn. I ~ I ~ I I ~ . I I  I ~ I I I . .  I ~ ~ ~ I I . : I ~ I -  I ~ : I I  111tr- 
arch. To do this. turn track or cut away rill corer \,hI,.h I I ~ . , . ~  l ~ t . l ~ 4 1 ~ t . l ~  I', . ~ I I \ V  I I V . ~  :,,I 
as shown in Figure 3. Lift the first gill arch up- : I Y ~ +  i l l  I II ;~CI- .  



PINK - CHUM 

SOCK EYE c HINOOK 

F i ~ u r r  I- First <i l l  arch md rye for o~mparisc~n tt i ~ h  l t ~ t , ~ t * r t  < i l l  i -:~h*r lrnqt h 8 . 1  lira. . t~tr~l . .  I':lc~ilc .almlln. 



toward the opposite edqe. Becnure t5,e raker is 
shorter than the eye length in juvenile salmon. 
it is simplest to note where the raker reaches 
in relation t,) the pupil. Like many body part 
ratios. the zili raker-eye size ratios chanqe as  
the juvenile salmon increases in l e n s h .  For 
example. in specimens about 10  mm FL. the lonq- 
est  raker may be contained about 3 times the 
eye 1en.gh. but in 140 mm specimens of the same 
species. the raker may he contained only about 
2 times. This and other proportional chanqes 
must be considered. 

Anal Fin Measurement and Count 
To compare the l e n e h  of the fin base with the 

longest ray, measure the anal fin base with divid- 
ers; then project the posterior le,o of the dividers 
forward to the opposite tip of the longest ray 
a s  shown in Figwe 5 by dotted line. - .  0 

In counting the number of rays (Fig. 5). do not 
count those anteriormost ones which a re  less 
than half the length of the longest rays, such as. 
those marked "0." Count all rays, such as  No. 1, 
.that are  half (or more than half) the lenqth of 
the  Ionzest ray, takinq great care to observe the 
last ray-No. 15 in Figure 5. The last ray is usu- 
ally split to  its base and appears superficially as  
two rays. but it is in reality only one and should 
be counted as such. 

Branchiostegal Count  

All bmncniostegals (Fig. 6 ) .  inclutlin:. the small- 
est. anteriormost ones are counted.'~suall:: !"is 

may be accomplished satisfactorily only under 
magification* and with juveniles longer than 
40 mm FL. The branchiostegai cocnt is 1.=t.d 
primarily as an additional character in specimens 
otherwise difficult to identify, and is esper;nllv 
valuable in separating the chinook salmon (us --iiy 
15 or 16) from the coho salmon lusually 13 or  1-11. 

Figure ti.-Ventral surface of head of salmon. Arrow points 
to one of I t  branchiustecals on left side of head. 

Pyloric Caeca Count4 

With a  scalpel;^ widely open the a b d o r i c d  
cavity. Sever the esophaqus as far  ior\vard a s  
possible; then cut off the intestine near the  pos~e-  
rior end of the stomach. The stomacn and caeca 
can now be removed as a unit (Fig.  71:'Lse 
macpification and teasinq needle as aids in count- 
inn. Counts of pyloric caeca are useful chieily 
as an additional character for questionable j;,::. 
mens. especially in separating the chinook salmon 
(more than 100 caeca! from :he coho sz!z--. 
(fewer than 90). 

Color Pattern Variations 

Juvcnile salmon irorn cc.rt:iin w:ttcnrs r,r :,I 

certain staces of development rn:iy Il;lvc their 
parr marks or other mark ing  m:iskcd 1 ) ~ -  a \t,lu.i.ih- 



Fioure 7.- Major oortion of alimentary tract of salmon rrh 
pylorlc caeca spread apart preparatory to countinl: W I ! ~  =ld 
uf a maynifier and teas in^ needle: 1) esophagus {part of :r--. .t 
between pharynx and stomach). 2) stomach. ::I py1or:c : -.:. 
tion w ~ t h  caeca. 4) intestine. 

c,. .. , 

or greenish-silvery sheen, especially when they 
are alive. T o  identify these fish, it may be nec- 
essary to  preserve them first in Formalin t o  in- 
tensify their markings. 

Juveniles of one species from certain waters. 
such as habitually turbid ones, may have their 
melanophores restricted in size or distribution, 
thereby resembling superficially another species. 
As an example, coho salmon normally have the 
adipose and anal fins densely speckled with rath- 
e r  large melanophores. But in some specimens. 
the melanophores may be reduced in size or 
distribution. so that  coho salmon superiicially 
resemble chinook salmon. C~n\~erse ly .  juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed. thereby 
resembling coho salmon. To avoid error in identi- 
fication, compare  t h e  size and number  of 
melanophores on the fins with those on the body; 
if few and small on the body, they should be few 
and small on the fins. 

Color variations also occur regionally. An ex- 
ample is the predorsal stripe in chinook salmon. 
which in fish from some waters is normally a 
solid dark bar in specimens less than 80 mm FL: 
in chinook salmon in other waters the stripe 
may be reduced to a series of oblonz blotches. . 

The lenzth when individuals attain smelt color- 
ation varies ~ ~ e a t l y ,  both rexiona)ly and  in 
specimens from the same locaiity; some fish of 

the same species may lose p a r r  and o t h e r  
presmolt markings when only half as large as 
other fish. 

HOW TO USE KEY 

Because of the variations in morpholozy ar.d 
coloring, it is advisable to use the key in coz- 
junction with the  figures and plates and to  check 
a larze combination of characters. 

In usina the key, first make certain your speni- 
men is a Pacific salmon by examininy iL.e 
characters under t h e  two  opposable grou3.- 
labeled "I." Sext .  note the absence or  presence 
of parr marks (see sections "Cot)lbinotion 0~" 

under opposable gtoups 21. If no par? n a r k s  a;? 
present and your specimen has not entered tke 
silvery smolt stage. it is probably a pink salmon. 
but to make sure, compare it with the identifyinz 
characters between opposable moups 2. If parr 
marks are present. note the absence or  presence 
of melilnophore~ on adipose and anal fins fsce 
groups 3). If mclrrnol)horcs are ;~l)sent. see sec- 
tions "C-ortr l)itr;r 1i1,rr r!l'" untlcr groups 4: i f  prcs-. 
ent. see "C~~ttrlrirrirtiorr oj" sections under yrou;)s 
5. Deci(le whicll "C~rtt/ l~itt irt i~~n oj" most closely 
fits your specimen. then verify it by compitrin:: 
the descriptions of the idcntifyinz char;~cters 
for the opl)o..;;~I~lc croups. 



KEY TO PRESMOLT JUVENILE SALMON 

Salmonoid fishes having fewer than 20 rays in the dorsal fin (excludes graylinq): 
strong teeth on jaws and tonque texci~cies ci;c,~s and ;r-hi:efishesl; mzn!: pyloric 
caeca (excludes smelts. family Osmeridae): an xi l lary  process or scaly appenuaze 
above pelvic fin (Fin. 1. No. 14): an adipose fin-dycloid s ~ l e s :  upper jaw formed 

........................................... by both premaxillary and maxillary. .1. 

Base of anal fin shor ter  than longest ray (Fig. 5).  Anal rays usually 9 to 12 (rarely 
8 or 13). Giil rakers normally fewer than 20 on first gill arch (Fig. 31. Dorsal 
fin of larger juveniles of some species with several blackish spots. 1 a 

CHAR. TROUTS. ATLANTIC SALMON. ............................ .Wot in this key. 

Base of anal fin longer than longest ray (Fig. 5).  Anal rays usually 13 to 1'7 (rarely 
12. 18. or  191. Gill rakers normally 20 to  40 on first .isill arch (rarely 19). Dorsal 

l b  fin of larger juveniles lack blackish spots but tip of fin may -be blackish. 
9 ......................................... PACIFIC SALAION-genus Oncorh ynchus. .-. 

Combittation of: 1Vo par r  marks on sides and no prominent specklings on back of 
presmolt juveniles. Usually no melar~bphores on anal and adipose fins; if meiano- 

2a phores present. they a r e  few and very small, and if on adipose. a re  restricted to 
its posterior. free edge. 

............................ PISK (HUMPBACK) SALMON- 0. gorbuscha. .Plate 1. 

General development-Similar to chum salmon in that yolk sac may not disappear 
until juvenile is more than 34 mm FL. after  which development toward smolt 
shape and coloration is rapid. When less than 50 mm FL. this species is similar 
to chum salmon in being more terete than the sockeye. chinook. and coho salm- 
on: body depth iminediately before dorsal fin usually more than 1.3 times nead 
length. 

Parr marks-On!y species of salmon lacking parr  marks in the prismolt juveniie. 
Coloration of body-Presemed material-In juveniles less than 40 mm FL. back 

is dark to  laterai line and ventral half of body light when bicolored; dorsal thirci 
of body is darkest. sides lighter, ventral third lightest tusually milky-white or - 
silvery) when tricolored. Few or no melanophores on lower sides and belly. 
In juveniles more than 10 mm FL. bicolored or  tricolored condition is normally 
not evident. the dark  back liqhtening gradually downward to the very l irnt  
belly. L i r i ~ g  specimens-Dorsal half of body bright bluish or  greenish with 
much silvery reflection; ventral half milky or  silvery-white. 

F i n s - ~ n a l  and dorsal fins a v e r a ~ n q  smalier than in chum salmon: these iins 
in this species and in chum salmon distinctly smaller than in sockeye. chinook. 
or coho salmon. In specimens less than 40 mm FL the lonxest anal ray, when 
measured into head l e n s h ,  extends from tip of snout to about center of eye; 
in larrrer presmolt juveniles. this measurement extends from tip of snout to 
anterior half of eye. .Anal rays usuxlly 11 to 16 (extremes 13 to 171. D o , ~ t i  ii,, 
has ietv sp rck l in~s  :~nd  only a s l i ~ h t  tendency toward a dark antcrinr etlze in . . 
~uveniles less thnn SO mm FL; over 20 mm. blackish anterior edce becomes pro- 
t~ounced and tip of fin dusky. Cilrtdal jiic has specklino confined to h s n l  half 
in jutpeniles less thnn 50 mm: with increasinc lenqth of juveniles. specktiny5 
aP;)eilr a lonz rays .  and in large presmolt  juveniles lobes tend to  hecome 
blackish. 



Plate 1.-Pink salmon. 



Gill rakers [see Fiz. 1) -Eleven to fourteen on upper  Iirnb, 11 to 19 on lo\vcr. :aid 
usually ranginq between 27 and 33 (extremes 25 and 33): rakers  slender and 
rather  long; most similar in size and number t o  sockeye salmon but  snorter  
and usually fewer (normally less than 31). 

Pyloric caeca-Usually 130 to  195 (extremes 95 t o  121): slerder and rnther  i o n s  
differ suificiently in numbers from coho and soc$ye salmon. which have i e ~ v e r  
than 100. to be a distinct sia in spxi i ic  identification. 

Branchiostegal rays-Usually 11 to  14 (rarely 10 o r  151; average number less than 
in other species. almost invariably !ess than in chinook salmon, which usuallv 
has 15 to 18 (rare!y 14). 

Scales in lateral line-;,Iore than 170, more than in any  other of the  Pnciiic sa!rn- 
on: lateral line scale counts may be obtained under  magnification in specimens 
longer than 60 mm FL. 

Habits-Shortest life span of any species, between 18:mo.and yr.  Only a com- 
paratively small proportion of adults make extended mi*ipn in i resh water. 
Najority spawn in fresh waters  within a shor t  distance of brackish water  or  in 
intertidal waters. Many young enter brackish o r  sal t  waters within a few hours 
o r  days after emerging from redds. and comparatively few a r e  found in fresh 
water  when more than 45 mm FL. 

.- 
Cotnbit~ation of.- Both par r  marks on sides-and dark  s p o t t i n g ~  on back usually obvious 

in living, presmolt juveniles and always in preserved specimens under  ma~n i f i -  
2b cation (may be faint in fishes from turbid waters) ;  pa r r  marks become faint and 

disappear a s  juvenile assumes smolt coloration .................................. -3. 

No melanophores normally present on adipose and anal fins of presmolt juveniles. 
o r  if present. few and quite small. P'm marks occupy a larger a rea  above lateral 

3a line than below it. and  in some specimens anter ior  parr  marks may be almost 
entirely above the lateral line. 

CHUM A\Xl SOCKEYE SXLAIOS.. ............................................. .:. 

Melanophores normally obvious on adipose fin in living specimens and always in pre- 
served specimens under magnification (may b e  indistinct in juveniles irom siity 

3b watersl. .Anteriormost parr  marks appear to occupy a s  larze tor almost a s  larzer 
an area below lateral line as above it: these par r  marks a re  usually larye. lonz. 
and wide. 

CHISOOK XSD COHO SAL.\IOS.. ............................................... -5. 

Cottrhi~litti0)l ojr Gill rakers 19 to  16 laveraze 23). notably fewer and much shorter  
than in sockeye salmon. which have more than 28. Normally no melanophores on 
adipose and anal fins. Anterior squarish (quadrate)  par r  marks s i tuated almost 

4 a o r  entirely above lateral line in specimens less than 50 mm FL; in presmolt ju- 
veniles more than 50 rnm FL. anterior parr marks tend to  be Ion: and very nnrrow 
and sometimes may extend well below 1atcr;tl line. 

. . . . . . . . . .  CIIUJI rDOC1 SAL.\IOS -0. ketn. ; ............................. .Pl:~tc 2. 
Generill clevelopmcnt -Similar to pink salmon in that  yolk sac m:ly not disappeitr 
. until juvenile is more than 31 mm EL. a f t e r  which development toivnrtl srnolt 

shape is rapid. .Also similar t o  pink salmon in beinc more terere (when less than 
50 mm FL) t11:ln thc socke!.~. chinook. ant1 coho salmon: I~otlyilcl~th irnmc(liatthl!. 
before t1ors;il fin usu;~ll!. 1.5 to 1.8 times heiitl Icnyth. 



Plate ?.-Chum salmon. 



Parr  marks-Anterior parr  marks in specimens less than 50 mm FL are  more 
squarish (quadrate) and do not extend quite so far below lateral line as in sock- 
eye salmon; in presmolt juveniles more than 50 mm FL, part  marks tend to be- 
come longer and more narrow than in sockeye salmon. and some tend to extend -- 
well below lateral line. 

Coloration cf bvti::-.'rcsen*ca' :iia:ir;'i-Dor~ai ridge stripe usually present. 
sometimes a series of blotches in juveniles less%an 50 mm FL. becomine faint 
or disappear in^ in presmolt juveniles more than 50 mm FL; a prominent irreq- 
ular row of spots and blctchizqs between dorsal ridge and upper edge of parr  
marks, these usually most distinct in specimens between 34 and 50 mm, oiten 
fadinq or disappearinq in larger juveniles. Living specimetzs-Markinqs may 
be obscured by greenish o r  bluish overcast of dorsal half of body and whitish or .. 
silverish sheen of ventral half. 

Fins-Anal and dorsal fins small, averaging dightiy {arger in size than those of 
pink saimon and averaging considerably smaller in 'heiiht,ahd area than those 
of sockeye salmon. Length of longest anal ray, when measui.ed from snout to  
eye, reaches to. o r  almost to, center of eye; in sockeye salmon- this measurement 
usually e-xtends well beyond center of eye. Anal rays usually 13 or  14 (extremes 
13 to  17). Dorsal fin has few or  no distinct spottings in specimens less than 50 
mm FL; in larger presmolt juvenileaa dusky spot develops on tip. Caudal fin 
has faint spots largely confined to 6asal half in juveniles less than 50 mm FL: 
in larger juveniles lobes become blackish. 

Gill rakers (see Fig. 4)-Seven to  twelve on upper limb. 12 to 19 on lower, total 
usually ranging between 20 and 26 (extremes 19 to 30); rakers blunt and short* 
in sharp contrast to thinner. longer, and more numerous rakers .of sockeve 
salmon, which has 30 to  39. 

Pyloric caeca-Usually 160 to 185 (extremes 140 to 2491; differ sufficiently in 
numbers from sockeye and coho salmon. which usually have fewer than 100, 

- to  be an aid in specific identification. 
Branchiostegal rays-Usually 13 or 14 (extremes 12 to 16): of value primariiy in 

separatina this species from chinook salmon, which cenerally h& more than 13. 
Scales in lateral line-Between 125 and 155; of value chiefly in separating this . 

species from pink salmon. 
Habits-Life span usually 3 to 5 pr. for majority. 4 yr, some less than 3 yr. Jacks 

may occur. Majority spawn in fresh waters only a comparatively short distnnce 
from brackish water o r  in intertidal waters. Many young: enter brackish or salt 
waters very shortly after  e m e r ~ n g  from redd. and few juveniles are found in 
fresh !seaters when more than 45 mm FL. 

Combinntioa oj: Gill rakers 30 to 39 (averaqe 36): notably more numerous. lonyer. 
and more slender than in chum salmon. which have fewer than 27. Sorrnaily no 
melanophores on adipoze and anal fins. Anterior parr marks more rec tanq la r  

4b than squarish in outline in specimens less than 45 mm F L  and sometimes extend 
as much as a third to a half below lateral litle: these oblonx parr marks tend to 
shorten in presmolt juveniles more than 50 mm FL and to  be mostly above lateral 
line. 

SOCKEYE [RED) S .~LSIOS - 0. t/et.kit- . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Platrl 2. 
General developmcnt-yolk sac usunlly disappears, except for trace. beiore ju- 
. vt.ni1c.s ~-r.:~rb ;A) tnm FL. Uutly (Iceper :~nd specics mu1.c ..;l;~l)-sitlctl in all prc- 

smelt lenghs t l~xn in chum ant1 ])ink salmons-l~otly tlcpth immc(li:~tcly 1,ciorc 
dorsal fin usually less than 1.5 times hei1t1 Icncth. 

Pnrr m;lrks- See "C'trttrbir,i~titr,~ ,!i" a l ~ v ~ .  



Plate 3. -Sockeye salmon. 



CoIorntion of body- Prtpso-~*cd ,nnteriill-Dorsal ridye usually contains a series 
of more or less distinct spots in specimens less than 35 mrn FL. becorninc more 
coniluent in fishes between 10 and 55 mm FL and sometimes mer,ninz into a 
dusky bar: in presmolt jrlveniles over 60 mm FL. spots or bars may disappear; 
after which a series of roundish spots become appnrsnt en ho:h sides of. and 
adjacent to. dorsrll ridae. especially that portion behind dorsal !in; in addition 
to  these spots. in fi~'??s r 2 r n  than 35 mm FL, s o t h e r  lohyitudinal row of spots 
develops between dorsal ridge and upper halves of parr marks. Livinq speci-  
rnerrs-Marking may be  obscured by s e e n i s h  or  bluish overcast of dorsal 
half of body and whitish or silverish sheen of ventral hair. 

Fins-Anal and dorsal fins average larger in h e i ~ h t  and area than in chum and 
pink salmon. Len.ah of Ionnest anal my, -.vhen measured from snout to. eye; 
reaches usually from snout to  beyond center of eye. Anal rays usually 14 to 16 
(extremes 13 to 16). Dorsal fin normally has few o r  .no distinct specklinqs in 
specimens less than ti0 mm FL; a rather faint dorsa7.spot develops in larger 
presmolt juveniles in upper portion of fin. the fin beine-bdrdered on its free 
edges with whitish (see lowest figure. Plate 3). Caudal 1% has few speckl in~s  
on basal half, the lobes having few or no melanophores, even in rather larae 
juveniles. 

Gill rakers (see Fig. 4) -Twelve to sigeen on upper limb, 18 to 23 on lower. total 
usually ranging between 32 and-37 (extremes 30 to 39): rakers lonz and slender. 
averaginc longer than in any other species. in sharp contrast to fewer, blunter 
rakers of chum salmon. which has 19 to 30. 

Pyloric caeca-Usually 65 to  95 (extremes 45 to 115); usually considerably fewer 
than in pink. chum, and chinook salmon. and averaginrg more than  in coho 
salmon. 

Branchiostenal rays-Usually 13 to 15 (extremes 11 to 16); of value chieiiy in 
separatinx this species from chinook salmon. which averaze more. 

Scales in lateral line-Between 123 and 1.10: of value chieily in separatinq this 
species from pink salmon. which has a hiqher number. 

Habits-Life span usually 4 o r  5 yr. some only 3. Jacks may occur. Majority of 
individuals highly migatory .  Adults usually spawn in streams tributary to 
lakes: a small minority spawn in streams without a lake. in lake outlets. or on 
lake beaches. After risinq from redd. younq move downstream rather rapidly 
to a lake. remainins usually 1. sometimes 2. and rarely 3 yr in fresh water be- 
fore enterinq brackish or  snit water. 

Contbittatiort of: Slelanophores on adipose fin usually most numerous on pos:erior 
half and generally forming a dark border (see Plate 4); anterior half of adipose 
with few melenophores or none. Anal fin with few melanophores or ncne. but ~vhen  
melanophores are present. oiten quite larze. Tip oi dorsal fin and lobes of caudal 
fin darker in larger presmolt juveniles. 

CIIISOOK II<ISC) SALJIOS - 0. ~ I s ~ i ~ ~ r - ~ ~ l s c - i i z .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ccncrnl development -Yolk sac ~~su;llly disappears or is reducetl to a trace hcforc 

.ir~vi*~lil(.s rc-acli ::'f mm FL. I3otiy tleVpcr ant1 species more ~lalb-~itlctl in :liI prc- 
>molt itsacti1s tIi;ln in chum ;lntl pink salmon: I~ocly clc*l~th irnrnc~li;~~cly lwiore 
tlors;~l l i ~ l  11su;11ly Ic~ss than 1.5 times iie:r11 Icncth Ir:lnce 1.1 to 1.3). 

P:lrr m;rrks-i\lmo.st invari;tl~ly t-cctan<uli~r i~nd Ion< verric:~lly; m:~rks usu:~lly 
s i t t ~ ; ~ t ~ ~ I  t * t l ~ ~ i c l i . . ; i ; ~ ~ i t  on c * ; I ~ I I  zi~lc of l;~ti~r:iI line: cliirk t~al-r marks ;incl other 
111;rrkiti:~ 1-o1itr;ist sIi;r~.l)ly tvitli IiqI~tibr l ) ; r ( - I , ~ ~ - o ~ ~ n ( i  01 1)01ly ill  ~ o m c  Iivillc ;~nd  
111ost l ~ ~ . i * ~ i ~ r v l * ~ l  ~ l ) c * c i l ~ ~ ~ t ~ s .  



PI:ite 4.-Chinook salmon. 



Coloration of body- P~.cso.c.c.d ~t~;~I~'~-i;tl-R;ickqround color of body zencraily 
much lighter than body color oi coho salmon. usually contrastinq sharply with 
dark dorsal stripe or  spottinq. parr marks. and prominent dorsal spottinqs: 
blackish band nstride dorsal ria:e usually bold and unbroken in speci rne~s  
less than 80 mm FL and especially on ridre before dorsal fin: in i ~ r z e r  juveniles 
dorsal band often brealis up into series of sgots. d isappear in~ in larner pre- 
smolts as other spottinqs on dorsal half of hofi become 'more numerous 2nd ctis- 
tinct: spottines between dorsal ridce and parr marks absent in iishes less tiIan 
35 mm FL. developinq rapidly thereafter into many larqe and small spots and 
increasine in numbers as juveniles approach smolt staee. Lir'ing specrmens- 
Parr  marks and other markincs may be obscured by bluish-silvery color of dor- 
sal half of body and silvery sheen of ventral half. 

Fins- Anal and dorsal fins averaqinx considerably lararer in area than those of the 
chum and pink salmon and slightly lawer than in €he sockeye salmon; l e n ~ r h  
of lonqest anal rays, when measured into head lenqth, reachinq from snout tip 
to beyond posterior e d ~ e  of pupil and sometimes beyond.pbsterior edge oi eye: 
distal edce of anal s l i ~ h t l y  falcate in specimens more than 40 mm FL but asbver- 
aging less falcate than does the free edqe of the anal of the coho salmon. Anal 
rays 15 to 19, averaging higher in number than in any other species. Dorsal 
fin in young less than 60 mm FL usually has few or no distinct spottinzs. a black- 
ish spot developinq in the upper portion of the fin as the juveniles approach 
the smolt stage (see Plate 4). Cazcdalfin has comparatively few melanophores 
rather generally distributed in the smaller individuals, the lobes darkenina 
as the  fishes approach the presmolt stage. 

Gill rakers (see Fig. #-Seven to t~velve on upper limb. 10 to 16 on lower, total 
usually ranginz between 20 and 33 (extremes 19 to 28); rakers short and sirnllar 
in size and number to chum and coho salmon. 

Pyloric caeca-Usually 110 to 185 (extremes 90 to 240): of value in sepamtins this 
species from coho salmon. which normally has fewer than 85. 

Branchiostegal rays-Usually It; t o  18 (extremes 13 to 191: averaqe number zreat-  
e r  than in any other species. 

Scales in lateral line-Between 132 and 152; usually of most value in separating . 
this species from pink salmon. 

Habits-Life span 2 to 8 yr. usually 4 to 6. Jacks may occur. A portion oi the JL 
veniles enter salt water durinq first !-ear oi life: remaintier stay in fresh waters 
more than 1 yr but rareiy 2 yr. Juveniles of prcsmolt staze founri in fresh a-a- 
ters \vhen as long as 130 rnn FL. 

Conlbirrrctio~r oj: JIelanophores usually numerous and rather evenly distributed on 
adipose fin; occasionnlly in Iarzer ju~teniles. posterior or tree eclce rnxy be ti:,r!ier 
than remainder. tl~ereoj- resembling somewhat melanophore c1istril)ution on acli- 
pose of chinook salmon. Anal fin in specimens Iarcer tllan 30 mm FL more fn1c;~te 
and anterior tip more pronounced than in other species. includini: chinook snlmun: 
in all esccpt smallest specimens. anterior or leaclinq etlce of anal fin is lvhitisn. 
with n dark bar parallel nntl posterior to i t:  remainins. posterior ~~nrtinn oi iin 

" -  usu.?ll?. :~l)untlnnt!f spccklecl ni th melnnol)l~orcs clsccnpt tor tlisr;11 ;111tl ~)t l~[c*rir~l-  
edges (see Plate 5). 

COIIO ISILI'ER) S-jLJIOS- O. 1i i~r1t t .h .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plxte S. 
Gtwcr;il development -Yolk sac 11sunlly tlisitl)l)c.:~rs. cB?tCcq)t ior a tr;t~-v. I~ciot-c* 

ju\.clnilc*s ~.c;lc.h :I.: rnrn FL. Ilotly clet'pcr ;ulci .;l)c*cic.; mctrc* -l;rl,-.itlet1 in ; ~ i l  ,,re- 



Plate 5. -Coho salmon. 



smolt l e n ~ t h s  than in chum and pink salmon: body depth immediately before 
dorsal fin usually less than 1.3 times head length (ranze 0.9 to 1.5). 

P a r r  marks-Anterior parr  marks always large and lonq vertically, their upper 
and lower ends more rounded than rectangular-shaped parr marks of chinook 
salmon: marks usually situated equidistant on each side of lateral line; usually 
less contrast between color of parr  marks agd body than in chinook salmon. 

Coloration of body-Preserved material-In all but  smallest specime~s,  contrzs: 
between all body marks and back.ground color of body is not as pronounced a s  
in other species: dark bar along dorsal ridge usually distinct and unbroken in 
juveni!es less thzn 50 mm FL. brenkinr up into spots or  disappear in^ in larqer 
specimens; back spottings on both sides of dorsal ridge usually prominent in 
all except smallest specimens; spots between parr  marks often elonqate and 
extending downward between them. sometimes to lateral line (see bottom fin- 
ure. Plate 5 ) ;  spots on dorsal half of body often in.crease in number and/or de- 
crease in size as individuals approach smolt stage. Liying specimens-Parr 
marks and other body markinqs may be obscured by dark coloration of body or  
by bluish sheen. 

Fins- Anal and adipose fins described under "Combination of" (this section). Anal 
rays usually 13 or 14 (extremes 13 to 16). Dorsal fin has comparatively few 
melanophores scattered over i t m  smallest specimens: in those more than 32 
mm FL the number of melanophores increases. especially on or adjacent to  an- 
terior or  leading edge; this results in a dark bar along the anterior edge behind 
which melanophores a re  rather evenly distributed; a s  fishes approach presmolt 
stage. a white anterior (or leading) edge and a whitish tip develops, followed 
by a dark parallel bar (see bottom figure, Plate 5). Caurlalli'n has rather even 
distribution of melanophores along rays in all except smallest young. this in- 
creasing in color intensity and number as  fish increases in size. 

Gill rakers (see Fig. 4)-Eight to thirteen on upper limb, 9 to 11 on lower. total 
number usually ranging between 19 and 27 (extremes 18 to 27): rakers short 
and rather similar in size and number to chum and chinook salmon. 

Pyloric caeca-Usually 50 to 85 (extremes 45 to 114): of value in separatinq this 
species from chinook. pink. and chum salmon, which normally have more than 
100. 

Bnnchiosteeal rays-Usually 13 or  11 lextremes 12 to 15): averare number less 
than in chinook sdmon. which normaily has 15 o r  more. 

Scales in lateral line-Between 1'10 and 110 (averaqe 128); usually a v e r a ~ ~ n q  
fewer than in any other species. 

Habits-Life span 2 to 4 yr. Jacks may occur. Majority appear to spend 1 or 2 ;.r 
in fresh waters. a few 3 yr. Some juveniles in presmolt stage are found in fresh 
waters when 150 mm FL. 



GLOSSARY 

Adipose fin A fleshy, finlike. rayless structure 
situated on dorsal ridge between dorsal and 
caudal fins (Fig. 1. No. 6). 

Anal fin The fin situated mediaily and imme- 
diately behind vent between posterior end of 
abdomen and anterior end of caudal peduncle 
(Fig. 1. No. 16). 

Axilka17j process or scale An accessory en!"r~?A 
sc;.~ ..ti~c'ned io upper oi- a t e r i u r  base GI 
pelvic fin (Fiz. 1. No. 14). -- 

Gill opening Opening between opercie or gill 
. cover and side of head. 

Bra?tchiostegals or branchiostegal rays Elon- 
gated bones arranged fanwise within branchi- 
ostegal membranes. situated on ventral edge 
of gill covers (Fig. 61. 

Caudal fin Terminal or tail fin of fishes (Fig. 
1, No. 12). 

Caudal peduncle That region of body betie; ' 

base of posterior ray of anal fin and base of 
caudal fin (Fig. 1. No. 111. 

Clzromatophores Color cells which under con- 
trol of sympathetic nervous system can be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed fishes having an evenly curved posterior 
border devoid of minute spines. 

Dorsal fin In salmons, a single fin composed 
of rays situateddorsally on body approximately 
halfway between head and tail (Fig. 1. No. 4). 

Dorsal ridge Apex or dorsal junction of left and 
right sides of body: dorsal and adipose fins are 
situated on this ridge (Fig. 1. So. 3-61. 

Dorsal stripe A band on dorsal ridze which is 
lighter or darker than adjacent areas. 

Falcate Curved like a sickle: a fin is falcate 
when its distal edce is concave. havinz middle 
rays shorter than anterior and usually pos- 
terior rags. 

Fi1u)ncrzts See gill filametzts. 
Fork lewrltlr Distance in a straizht line from 

antcriormost part of tip of upper jaw or snout 
of juvenile salmons to apex of anzle protlur.etl 
by two loljes 01 caudal fin r Fi.q. 1. So. 1). 

G I  i Brnnchi:ll skeleton whir.1~ r.ont;~ins 
gill rakers ant1 zill filaments. o r  lamcllitc 
(Fiz. 21. 

Gill L'O~'CI: rrl~c*rr~lc. or. r , , , c . l . ( . , t / , l l l l  Lnrl,.c, \.el-!. 
flat. thin 1)oncs on earl1 side of \rhich 

cover gills (see Fig. 3, which has the major 
portion of the 31 cover r e ~ o v e d ) .  

Gill filaments Ilantellael Pleated folds of skin. 
richly supplied with blood vessels, attached 
to posterior edge of gill arch rFiq. 2. No. 5).  

Gill rakers Projections on antenor edge oi first 
gill arch (Fig. 2. No. 1). 

~ e a & l e n ~ t h  &stance in a straizht line from 
anteriormost part of upper jaw or snout to  
posterior mardn of opercle (Fig. 1. No. 2). - .  

. ' I ;~U:S!  Cdi.:?,e~ 3~ A .-.- -:.CCt! ZEC :LZJ-" b ~ : .  - 
of last few vertebrae which support caudni 
fins in certain fishes. 

Jack Precocious male salmon which spawn aiter  
spending a ,yearor  two less in the ocean than 
the  majority of;iodividuals; they a re  notably 
smaller than &+ge size of spawning males 
of their species. 

J u r e ~ i l e  As used here. a salmon between 25 and 
110 mm FL which bas not entered smolt staae. 

Larnellae See gill filaments. 
Lateral line A line formed by a series of sen- 

sory tubes and pores extending along sides 
from head to tail (Fig. 1, No. 10). 

Lateral line scale c o ~ n t  A Count of pored scales 
from first scale w body behind head poste- 
riorly to above hypural. 

I ~ e l a ) z o p I ~ r . ~  Chmatophores  with dark o r  
black pi-ment. . 

Pa17- m;zrk.s Squarish or oblonq blotches or 
pixmented areas abna sides of presmolt salmo- 
nids (Fig. 1. Xo. 91. 

P C ~ O  7 .  Anterior or uppermost of paired 
fins of fishes, one on each side of breast imze- 
diarcly behind head IFia. 1. So. 13). 

Pelcic j ins A ventral pair of !ins. ahrlozi..ir.:l 
in salmonids (Fiq. I. So. 15). 

Postdorsal t-idne Tb3t portion of dorsal ridxe 
behind dorsal fin IFiz. 1. So. 51. 

Pt~cdot~.sal tidgcv That portion of tforsal ridqe 
before dorsal fin (Fiz. 1. So. 3). 

P).esrtrolt A juvenile salmon with parr marks: 
in pink salmon. which lack parr marks. cle- 
rnarc:ltion I)ctween :i prcsmolt :~ntl smolt is 
slizht. d i i f e r i n ~  rhicfl!- i n  la t tcr ' s  marc 
acl~tlt shape. 

P I  i L Openinq in  iris oi eye I)y whicii 
light rcachcs retina. Et is circular in fishes 4 F i ~ .  
1. so. 71. 

P!/lo~~ic cncVl.ir Fin:crlikc tlit~crricul;~. usu;~ily 
glantlul;~r. n.1lir.h olwn into nlincn~:~ry c;inal 



of most fishes at junction of stomach and in- 
testine in reqion of pylorus {Fig 7. So. 3). 

Rakers See gill rakers. 
Redd Excavation or nest made by a spawning 

salmon. 
Rudimentary Very small ncd ?ox!;' formed, 

pertaining here chiefly to smallest gill rakers 
and anal rays (Fig. 5, "0"). 

Slab-sided When depth of body. measured be- 
fore dorsal fin. is considerably .Tearer than 
width of body. 

Smolt As used here. a youna salmon which has 
lost i ts  parr marks. Pink and chum salmon fry 
usually go to the ocean within a few days of 
emerging from the streambed and usually do 
not underzo 3 visible chznge in morpholoqy 
or color in fresh water. 

Subadult An individual similar to an adult and 
approaching adulthood in age and size but still 
incapable of breeding. 

Tercte Nearly cylindrical in cross section 2 n d  
tapering toward the front and rear. 
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to Field Identification of Anadromous Juvenile Salmonids 

in t he  Pacific Northwest 

ROBERT J. McCONXELL and CEORCE R. SNYDER 
National Marine Fishe1:ies Service 
-' Nort ln~est  Fisheries Center 

2725 nlontlake Eotilevard East  
Seattle, Washington 98102 .:.: - 

ABSTRACT 

A key is presented with descriptiw! illustrations to help in field identification 
cf live, juvenile salmonids in frcsh waters of the Pacific Xorthmest. Other juve- 
nile fish that  may be mistakenly identified as salmonids are  included. 

INTRODUCTION 

Species identification of live, anadromous 
juvenile snlmonids is frequently s problem to 
the fie!d biologist. The purpose of this key 
is to list end illustrate the external charncter- 
istics \vIlich $\-ill expedite field idcntification 
of juvenile salmonids in the Pacific North\vest. 

Five species of Pacific salmon (pink, chum, 
sockeye, chinook, and coho); four species of 
trout (cutthl-oat, bro\\.n, Dolly Varden, and 
rainbou- or steelliead); and other juvenile and 
adult Rsl~ ' that may be mjstflke~l fo r  salmon or 
trout in fresh water are described in this key. 

USE OF KEY 

The cl~ar;lcte~.istics for identification list- 
ed ill a series of ;~llerniiti\~e sti~temcnts, some -- 
of \\-hicl~ : ~ I T  il1ustr:ltcd. To usc the key, cs- 
n m i n ~  tllc first sti~tel!leat; if al>plicitbIe, pro- 
ceed lo  tllc !lest i:nd co~ltinue to successive 
s t : l tcme~~ls  until the species i s  identified. If 
a st ; l tcnic~~t i; !lot :lpj)lic;tblc, pass to tllc ;lltcr- 

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corres- 
pond to numbers of statements in the key). 
Continue in this manner until the specimen is 
identified. Some external characteristics a re  
positive separating features (marked with as- 
terisk), whereas others are  not. Therefore, two 
o r  more statements should be considered before 
final rejection. If a precise identification can- 
not be made using the external cliaracteristics 
-and the fish can be saciificcd, a positive ident- 
ification can usually be made from internal 
features (marked with double asterisks). .I 
bibli~gri:l>hy of keys that utilize more descrip- 
tive internal ch;tracteristics is included in this 
paper. 

KEY 

- 1. (17) -4dipose fin and scales present. 
(Fig. 1) 

2. (48) Fleshy appendage a t  base of pelvic' 
fills present. 

3. (49) hlouth large, reaching a t  least to 
ccntcl- of eye. 

Family Sal~nonidac 



Loterol P o r r  marks  

fin . 

fin 

Figure 1.-A hypothetical salmonid sho\\*ing estcrnal  characteristics. 

1. (17) Anal fin higher than long, with 8 to 
12 developed rays (Fig. 2A) 

5. (,52) !Teeth on head and shaft of vomer. 
{Fig. SA j 

Genus Salmo Genus O n c o r h y n c h u s  

- - 
Figure 2.-.Anal fins: (:\) Trout, genus S n l n ~ o ;  (B) Pacific salnlon, genus O~reorhyrlc11tc.e. T l ~ c  two clrawings 
stlow tlilTcrcnces in structure and fin r a y  c o ~ ~ n t .  ( S o t c  tha t  the Jcllgth of tllc anal fin is its overall basal Icngth, 
and its height is tha t  tlistnnce from the origin of the fin to the t ip  of the anterior lobe. In counting fin rays. in- 
clutlc only those ~vhich originate from the base and terminate a t  outer margin of the fin o r  a r e  half 3s long 
a s  [or g rca tc r  than]  thc longest ray.) 



SHAFT OF VOMER 

Figure 3.-Location of tlcntition in (A )  the roof and (B) t l ~ c  floor of the mouth of salnlonitl fishes. (Presence or 
absence of teeth o n  the vomer o r  tongue may be deternlinccl by use of thc little finger o r  a blunt instrument. T5.e 
small hyoid teeth at thc base of the tongue a r e  located bet\\-een the gill arches of the lo\\.er jaw and a r c  difficait 
to find.) -. 

6.  ( 1 8 )  Dorsal fin with large dark spots. 
Trout 
Genus Scilmo 

7 .  ( 5 3 )  Adipose fin not orange; no row of 
pale round spots along lateral ling. 

8. (12) *Small hyoid teeth a t  base of tongue. 
(Fig. 3B) 

9. (13)  Not more than five parr marks on 
mid-dorscl ahcad of do:.sal fin. 

10. (14)  Xaxillary reaching past posterior 
margin of eye. 

11. (15)  Red o r  yeilo\vish hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 

12. ( 8 )  *No teeth a t  base of tongue. 
13. (9) Five to 10 pilry marks along mid-dor- 

sal ridge ;head of dorsal fin. 
14.  ( 1 0 )  bluxilltlry short, not rencl~ing past 

posterior 1nill.gi11 of eye. 
15. (11) No Iigoid mark lillder lo\\.cr jaw. Few 

or  no spots 011 tail, 

- 
16. (20)  Pnr r  .marks almost round. 

Rainbo\v o r  
steelhead trout 

(Sakno yairdneri) 

(4) Anal fin longer than high, with 13 
o r  more developed rays. (Fig. 2E) 

( 6 )  Dorsal fin without large da rk  spots, 
may be black tipped. 

Pacific salmon 
Genus O ~ ~ c o r h y ~ ~ c h z ~ ~  

19. (20) No parr  marks. Fry leave fresh 
water while small-approximatciy 
1.75 inches (45 mm) long. 

Pink salmon 
(0. gorbtcschn) 



20. ( 1G) Parr  marks present as vertical bars 
01- oval spots. 

21. (30) I'arr marks short, estending little, 
if any. I~elow lateral line. 

32. (35) Gill rakers on first arch, 19 to 26. 
**  Pyloric caeca, 140 to  186. 

23. (26) Par r  marks faint. Sides below lat- 
eral line iridescent green. 

4.1. (27) Small when migrating from fresh 
water, zpproxirnntely 1.5 inches (40 
mm) long. 

Chum salmon 

30. (21) Parr  largc, vertical h;~rs cen- 
tered by lateral line. 

31. (28) '"Gill clkers short and thick, fewer 
tlian 29 on first arch. 

32. (29) Adipose fin a t  least partially pig- 
mented 

33. (40) **Plploric caeca more than 90. 
34. (41 ) Parr  marks broader than intcrspaces. 
35. (43) 4nterior zays of anal fin not dis- 

tinctly longer than rest, not white 
edged . 

36. (43) Anal fin not pi,gmented. 
37. (4.1) Black spots, when present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not  completely mottled, 

clear -a a t  anterior base of fin.. 
39. (46) Black gums along base of lower teeth. 

- .  -. . . Chinook salmon 
(0. tskaza~tscha) 

.9 - - 

23. (22) Gill rakers on first arch, 30 to 40. 
**Pyloric caeca 60 to 115. 

36. (23) P a r r  marks usually sharply defined. 
Sides below lateral line silvery, not - - 

iridescent green. 
27. (24) Relatively large when ' migrating 

- from fresh water, approximately 3 
to 5 inches (80 to  126 mm) long. 

25. (31) Gill rakers long and. slender, more 
than 29 01.1 first arch. 

29. (33,) Adipose fin clear. not pigmented. 
Sockeye salmon 
(0. nerkn) 

40. (33) **Plyloric caeca less than 80. 
41. (34) P a r r  marks ncrrower than inter- 

. spaces. 
42. (35) A~iterior rays of anal fin elongated; 

when depressed they extend to base 
of last my. ((Fig. 2B) 

43. (36) Anal fin pigmented between rays, re- 
sulting in black banding. 

4.1. (37) Elacl( spots, \{-hen present, on upper 
lobe of caudal. 

45. (35) Adil~ose fin completely pigmented. 
46. (36) 3louth gray to white. 

coho salmon 
(0. kistitch) 

4 1 
I 

4s 
I 



47. (1)  Adipose fin not present; scales pre- 
sent or  1:tcking. 

Not Salmonidae 

48. (2)  No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

-19. (3) Mouth small, not reaching center of 
eye; teeth weak or absent. 

50. (51) Del~ressed dorsal fin, shorter than 
head. . -. 

Whitefishes 
Genus Colagonus 

51. (50) Depressed dorsal fin, longer than 
head. 

Arctic grayling 
(Thynnlltrs rirctictcs) 

52. (5) **Teeth on head of vomer only. - <- 

Chars 
. ' Genus Salrelin~ls 

Dolly Varden (S. mnlntn) 

68. (7) Adipose fin orange; row of distinct 
pale round spots along lateral line. 

Brown trout 
- (Sakno t ncttn) 
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APPENDIX B 

Fishpass Maintenance and Operation 



Initial maintenance of the fishpass will be completed prior to 1 June to insure proper functioning 
of the facility. 

Maintenance consists of: 

1. Thorough inspection of the fishpasses for structural damage. 
2. Replacement of tank covers (all weather wood staged at lake). 
3. Cleaning of debris from fishpass tanks and runs. 
4. Attachment of rubber bumpers on ends of fishpass and inside tanks. 
5. Regrouting and placement of plywood collars around entrance and exit chutes (old fishpass). 
6. Cleaning entrance tanks, installation of wings and attachment of astroturf mats. 
7. Clearing rocks and streambed materials from exit tank, channel, stop-log base of water 

control weir, and entrance tanks. 

Fishpass opening procedures: 

1. Wood drain plugs inserted from inside tanks into drain holes. Plugs should fit tightly, so that 
internal tank water pressure holds plug in place. Install tank caps screwed on from outside. 

2. Tank covers positioned and stop-logs removed slowly from exit tank. Bottom stop-log 
remains in place. Note that if stop-logs are removed rapidly gravel is deposited into tank. 

3. Make sure no holes are present where fish could escape uncounted. 
4. Install heavy gauge vinyl wire across front of water control weir which prevents fish from 

washing over falls, attach so that screen is secure on substrate and does not lift off bottom. 

The fishpass will be operated so that steeppass is about 314 full of water. This volume is 
necessary to attract sockeye salmon to the entrance tank and promote optimum fish passage. A 
water level of 1.8-1.9 feet should be maintained on the staff gauge by removing or placing stop 
logs at the water control diversion (top of falls). At this level the old fishpass will be 314 full. 

A 9-inch (23 cm) wide vertical slot "door" is placed at the entrance tank during most of the 
annual sockeye run. This door will be checked daily during fish passage to assure it is completely 
down. It can open when sockeye hit against it, so diligence is necessary. The opening space (23 
cm) is needed to maintain velocity for fish attraction. The door can be opened to 1 foot (30 cm) 
at seasons end to further attract fish. 

The fishpass will be checked daily for cover tightness and unobstructed water flow. Under no 
circumstances should obstructive materials be placed in the exit tank or steeppasses. 

Avoid allowing detergents or chemicals from entering the fishpass water supply. Visitors and 
all other personnel will not be allowed on the fishpass nor interfere with salmon passage. 

Fishpass closing procedures (approximately 25 August): 

1. Remove stop-logs from water control weir and stack on bank, replace stop-logs in exit tank. 
Visqueen as necessary to stop water flow between logs. 

2. Remove all drain caps by unscrewing and lightly tapping them from outside tanks, store caps 
and plugs in tractor shed. All water should be drained from tanks. All residual materials 
within tanks should be removed. 



3. Remove vertical slot door and store in tractor shed while replacing it with a solid door to 
prevent unwanted visitors entering. 

4. Inspect fishpass and facility for needed repairs and list including inventory, and needed 
materials in the daily log/annual report. Also include fuel caches and propane so that we 
know what is left behind. 

5. When lower weir is removed, panels will be stored on the lower stream bank. Bolts on the 
weir should be tightened and replaced if necessary. Catwalk and stringer materials should 
be inspected and replaced if required. Add lumber needs to materials list. 



APPENDIX C 

Procedure for Sampling Adult S alrnon 
For Age, Length, and Sex 



Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, and sex. 

COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix C.1.. Similar examples for sampling chinook and coho salmon are shown 
in Appendix C.2. 

Complete each section of the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapement/gear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye and chum scale samples will have only 1 gum card per AWL form as shown 
in Appendix C.1. Coho and chinook samples will use up to four gum cards per AWL form as 
shown in Appendix C.2. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. 

Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 
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Location: 
List the appropriate code as shown on Appendix C.3. 

Period: 
List the period in which the fish were caught (Appendix C.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix C.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered) when sampling sockeye, chum, coho, and 
chinook salmon. 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders resvonsibilitv to make sure that all forms are carefullv 
edited before returning them to your sumrvisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices C.l and C.2. 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 

Collector(s): 
Record the last names of person(s) sampling. 



Remarks: 
Record any pertinent information such as number of scales per fish sampled, vesseytender 
name, etc. Transfer this same information to the top m a i n  of the AWL. 

SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix C.5.) Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest rnm. Check the calipers periodically to ensure 
measurement accuracy. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix C.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as shown in Appendix C.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
C.7). 

6. When sampling sockeye and chum salmon, repeat steps 1 through 4 for up to 40 fish on 
each AWL form. 

7. When taking multiple scales per fish as with chinook and coho salmon, sample the 
"preferred scale" and scale #2 as shown in Appendix C.6. Scale #2 is one inch to the left 
of the "preferred scale," and is 2 rows above the lateral line. Mount the 2 scales from fish 
#1 over 1 and 11 on the gum card as shown in Appendix C.2. Continue to mount the 2 



scales from fish #2 over 2 and 12, etc; If sampling 3 scales, mount the scales over #1, #11, 
#21, etc. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. It is the responsibility of the crew 
leader to be sure the data has been transcribed correctly and the AWL forms filled 
out completely. 

SCALE SAMPLING CHECKLIST 

- - - - - - - 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

AWLs should be carefully edited. Recheck header information on AWLs; make sure all 
available information is f i e d  in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, f i g  it completely. 

3. Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the 
top right margin. If there is not room on the AWL to completely explain the remarks, use 
a separate piece of paper. 

4. Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the reverse 
of the AWL before submitting it to your supervisor. 
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6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each 
sample is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 1007s column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

11. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Appendix (2.3. Assigned p o r t  and weir l o c a t i o n  codes.  

-- 

P o r t  and Locat ion Codes 
- -- - 

030 - Lazy Bay 
031 - P o r t  of Kodiak 
032 - Pau l s  Lake 
033 - Thorshiem 
034 - Afognak River  
035 - Karluk River  
036 - Red River  
037 - Upper S t a t i o n  
038 - F r a z e r  Lake 
039 - Dog Salmon 
040 - Akalura River  
041 - Uganik River  
042 - Malina Creek 
150 - King Cove 
151 - P o r t  Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand P o i n t  
055 - Bear River ,  ADF&G Camp 
056 - Nelson River ,  ADFCG Camp 
057 - Canoe Bay 



Appendix c4. Periods and corresponding calendar dates, 1993. 

Period Calendar Dates Period Calendar Dates 



Appendix c.5 Measuring fish length, mid-eye to fork of tail. 

Mid-eye to fork lengths are taken because the length and shape of 
a salmonfs snout changes as it approaches sexual maturity. The 
procedure for measuring by this method follows: 

1) Place the salmon flat on its right side, with its head to 
your left and the dorsal fin away from you. 

2) The eye should be on the line projecting from the end of 
the meter stick. Hold the head in place with your right hand. 
Sometimes you can control the fish better by placing your 
thumb in the fish's mouth. 

3) Flatten and spread the tail against the board with your 
right hand. 

4 )  Read the mid-eye to fork length to the nearest millimeter. 



Appendix C-6- Removal and mounting of the preferred scale- 

OOR SAL 

loferal line dorsal fin 

A P 
N 0 
T S 
E T 
R E 

I R 
0 I 
R 0 R 

, pectorol fin 

VENTRAL 
I 

- 

INPFC rated areas for scale removal- 
Area A is the preferred area. B is the second 

' choice if there are no scales in area A- 
C designates non preferred areas- If scales on 
on the left side of the fish are not good,: 
try the right side. 

00 N(TT TURN SCALE OVER 

I preferred ored preferred 'scale . ond fin origin 

The preferred scale in this diagram is 
solid black- It is located 2 rows up 
from the lateral line, on a diagonal 
from the insertion (posterior) of the 
dorsal fin "back" towards the origin 
of the anal fin- 

Place the scale directly over 
the number on the gummed card 
with the anterior portion (arches 
of the scale pointed toward the 
top of the card. 



Appendix C - 7 -  Scale orientation on the gummed card- 

The scales are all correctly oriented 
on the card in the same direction,, with 
the anterior portion of the scale pointed 
toward the top of the card- 

The scales are incorrectly oriented in 
different directions. This increases 
the time spent to age samples. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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